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No  wonder 
WordPerfect 
users  prefer 

Word 
forWndows. 


Look  what's  at  the  heart 


Take  a  closer  look  at  some  of  the  best 
notebook  computers  and  it  s  easy  to  see 
why  the  prognosis  is  so  good — they 
each  have  an  Intel  SL  microprocessor. 
The  Intel  SL  gives  each  of  these  unique 
notebooks  a  leg  up.  because  it  was  designed  specifically 
for  the  stop-and-go  world  of  mobile  computing. 

For  example,  the  Intel  SL  has  an  instant  on/off  feature 

C       Intel  CorporilKwi  The  InicI  Inside  logo.  Iniel.^W)  and  the  SL  logo  arc  trademarks  «»l  Inlrl  C'oqioraUtm  Iniel  SL 
micfoproccsAon  in  ihii.  kJ  m  Luger  tlun  wluttl  uit.  *PC  World  Repon.  Fcbruao  1^-  Bawd  on  luer  prufikk  with 
power  nunafement  features  enabled. 


that  eliminates  long  boot-up  and  shut-down  sequences.  If 

Stop-and-Go  Battery  Life"      you're  interrupted, 

the  Intel  SL  holds 
your  place  and 
puts  your  entire 
system  into  sus- 
pended animation, 
using  virtually  no 


Average  386SX 
4.8  hours 


Intel  SL 
8J  hours 


Cci 


■■e«. 


NCR  3170 


Zenith  Data  Systems 
Z-NOTE  325LC 


of  all  the  best  notebooks. 


power  and  significantly  extending  precious  battery  life. 

The  Intel  SL  is  a  more  highly-integrated  micro- 
processor, which  means  lighter,  more  feature-rich  note- 
books that  come  in  sjieeds  up  to  25  MHz.  No  wonder 
major  manufacturers  are  prescribing  the  Intel386"SL 
microprocessor  as  a  cure  for  traveling  hassles. 

Call  1-800-228-4549  to  receive  more  information 
and  a  complete  list  of  Intel  SL-based  notebooks. 
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Then  watch  for  notebooks  with  the  Intel  SL.  Because 
nothing  else  is  worth  looking  into. 


intel 
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FREE  NEW 
CONNECTIVITY 
PRODUCTS 
CATALOG 


If  you  have  an  interest  in  any  of  the 
following  connectivity  related  topics, 
call  for  our  catalog.  It's  jam-packed 
v^^ith  on-target,  sensible,  carefully 
selected  connectivity  solutions. 

O  Networking 

O  PC-to-PC  data 
exchange 

O  Sharing  printers 

O  Sharing  a  plotter 

O  Sharing  a  modem 

O  Sharing  a  FAX 

O  Inter-office  E-Mail 

O  Computer/printer 
mis-matches 

O  Communication 
problems 

O  Data  translation 

O  Protocol  adapting 
and  conversion 

Make  the  connection  with  the 
connectivity  experts.  We  can  help 
anyone,  ranging  from  computer 
novices  to  DP  pros.  Call  or  FAX 
now  to  receive  this  valuable 
resource. 

I CONNEXPERTS® 

The  connectivity  experts. . . 

800-433-5373 

FAX  214/696-3925 

©1992  by  AppLed  Creohve  TechncJogy  Inc  CONNEXPERTS 
is  o  registerad  hodemorV  of  AppJied  Oeahv*  Tech  Irtc 
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Inside 


ou  really  do  take  it  with  you  nowadays. 
Notebook  computers  have  become  the  fast- 
est-growing segment  of  computing  in  the 
last  couple  of  years. The  sight  of  a  passenger 
hunched  over  in  an  airplane  seat,  pecking 
away  at  a  computer,  no  longer  draws  stares 

from  jaded  travelers.  For  those  of    one  review  by  PC  Magazine 


us  who  thought  our  21 -pound 
Kaypro  lis  were  incredibly 
luggable,  a  6-pound  notebook  of- 
fers more  firepower  than  we 
could  have  imagined  a  mere  de- 
cade ago. 

But  as  we've  made  gains, 
we've  also  grown  more  demand- 
ing of  computer  convenience.  We 
want  portable  everything.  Not 
only  do  we  expect  to  write,  calcu- 
late, or  design  on  the  road,  we  in- 
creasingly do  it  in  color.  We  want 


The  PCs  team:  Ross,  RIst,  and  Stougtiton. 

to  communicate  from  wherever 
we  are.  and  we  want  to  bring  our 
printers  with  us. 

This  issue  of  PC  Magazine 
should  satisfy  all  the  road  war- 
riors. We  managed  to  cover  an  as- 
tounding 80  laptops,  the  most 
portable  systems  ever  tested  for 


Labs.  We  also  review  fast  por- 
table modems  and  printers  light 
enough  to  stash  in  your  briefcase. 

The  PC  reviews  in  this  issue 
herald  the  debut  of  our  new  PCs 
team  and  a  reorganization  of  the 
way  we  tackle  PCs.  Associate  edi- 
tor Matthew  J.  Ross  moves  from 
First  Looks  to  manage  PC  re- 
views. Ross,  a  graduate  of  Brown 
and  now  in  his  fifth  year  at  PC 
Magazine,  trades  places  with 
Julie  Cohen,  who  has  been  re- 
sponsible for  PC  reviews 
since  1990. 

After  years  of  using 
free-lancers  to  write  PC 
reviews,  we  moved  these 
assignments  in-house  in 
1992  to  improve  our  con- 
sistency and  increase 
our  coverage.  PC  Labs 
project  leader  Alan  M. 
Stoughton  is  still  respon- 
sible for  the  testing,  but 
now  staff  writer  Oliver 
Rist  and  a  handful  of  our 
own  editors  and  technical 
analysts  write  most  of  the 
reviews.  Our  new  ex- 
panded labs  and  this  new  internal 
process  increase  the  number  of 
machines  we  can  review.  With 
the  proliferation  of  brand  names 
on  the  market,  we're  going  to  re- 
view all  the  machines  we  can  to 
help  you  make  wise  choices. 
— Joel  Drey  fuss 


PC  Maguint:  The  Independent  Guide  lo  Personal  Computing.  ISSN  »0888-8507  is  published  biweekly  excepi  in  July 
and  August  for  S44.97  for  one  year.  Ziff-Davis  Publishing  Co.,  a  division  of  Ziff  Communicationt  Co.,  One  Park  Ave., 
New  Yoric,  NY  10016.  Second  class  postage  paid  at  New  York.  NY  10016  and  at  additional  matlii>g  offices.  POSTMAS- 
TER; Address  changes  lo  PC  Magaiine.  P.O.  Box  54093.  Boulder.  CO.  80321-4093. 


QnceA^ia 
CA-SuperCalc's 

Numbers 


Crunched  'Em. 


..t<«» 


VARBUSINESS 
March.  1992 


This  year's  spreadsheet  shootout  is  over.  And  like  last  year, 
the  big  winner  is  CA-SuperCalc* 

Coincidence?  Hardly.  Because  once  again,  the  judges  were 
the  people  who  know  spreadsheets  best  -  the  ones  who  sell, 
install  and  support  them  for  a  living.  Hundreds  of  dealers  and 
resellers  who  kiiow  a  good  program  when  they  see  it. 

CA-SuperCalc  gives  them  plenty  to  see:  spread- 
CASuperCalc  .  sheet  linking,  3-D  graphics,  beautiful,  presenta- 
tion-quality output. ..and  it  runs  on  just  about 
any  PC. 

According  to  the  experts,  it  also  outruns 
Lotus*  1-2-3*  and  Microsoft'  Excel.  What's 
more.  Computer  Associates' spreadsheet  for 


CASupetCakr 

i 


DEC"  users,  20/20,  beat  1-2-3  as  well,  giving  us  two  of  the  top 
four  programs  reviewed  by  VARBUSINESS. 

As  you  can  see,  CA-SuperCalc  dominated  the  product  sup- 
port categories,  so  you  can  buy  it  with  confidence.  And  when 
you  factor  in  the  price  -  just  $149  -  you  can  buy  it  with  ease. 

Windows'"  Version  Coming  Soon! 
Dial  1-800  CALL  CAI  To  Receive  A  Free  DOS 
Or  Windows  Demo  Disk, 

shouldn't  you  be  using  the  spread- 
sheet that  beat  the  big  boys? 
CA-SuperCalc.  Number  One  j^SSOClATFS 

in  number-crunching.  SoftZam  superiorby  aesign. 


I 


;  QOMPUTER' 
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©  Computer  Associates  International.  Inc..  One  Computer  Associates  Plaza.  Islandia.  NY  1 1 788-7000.  All  product  names  referenced  herein  are  trademarks  of  their  respeaive  companies. 
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Explore  AMAX  Notebook  Value 


3a6DX/33MHz  FEATURES: 

CPU:386DX/33MHz  Processor 
Socket  for  80387  and  Weitek  3167  Coprocessor 
Memory:4f\^B  High  Speed  RAM  On-board, 
Expandable  to  16MB:  LIM  EMS  4.0  support 
32K  Cache  Memory 

Disk  Drive  Storage:Built-ln  100MB  Hard  Drive 
with  programmable  power  down  feature:  One  3-1/2" 
1 .44MB  Microfloppy  Disk  Drive 

Display:Supertwist  LCD  with  CCFT  Backlit 


W£iy486DX/331VlHz 


$2^495.00  li 


486DX/33MHZ  Processor 
100MB  Hard  Disk 
4MB  RAM,  BK  Cache 
110.39  Landmark  V2.0 


Bonus 

Carrying  Case,  Extra  Battery, 
Keyboard  Cable,  &  DOS  5.0 

OPTIONS: 
Numertc  Key  Pad,  Batta 
'Charger,  Math  Copr 
Microsoft  windows.  Mouse, 
Pocket  Modem,  Docking 
Station,  Ethernet  Pocket 
idator,  AC  &  Car  Adapter. 


Staff  of  trained  engineers  and  techrticians  to  offer  telepfione  service  and  support  in  addition  to 
our  24-hour  bulletin  board  service  (BBS). 
640x480  Pixels  Resolution  with  32  Gray  Scale  Levels  Established  in  1979,  AMAX  has  been  manufacturing  systems  for;  Large  Corporations, 
i-,^.  ,  ,       .     ^  ,  .         ,  OElvlS.  Private  Labels  and  VARs. 

VGA/EGA/CGA/MGA/Hercules  Compatible  Modes 
Brightness  and  Contrast  Controls. 
1  Serial  &  1  Parallel  Port 


External  VGA  Video  Port 

External  Keyboard  Port  with  Cable. 

4  Hours  Total  Run  Time  -100  to  120  Min.  per 
Rechargable  NiCad  Battery.  Two  Batteries  included. 
(1  Battery  Standard,  1  Battery  w/  Bonus  Pkg)  Plus  a 
Quick  Charge  feature  of  two  hours. 

Size  &  Weight:  1  r'(W)  x  8.6"  (D)  x  2"  (H). 
7  lbs  (w/o  Battery),  9  lbs  (w/  Battery) 


Engineering  Corporation 

47315  Mission  Falls  Court 
1 1  1 1 1   1 1 1 1 1    Fremont.  CA  94539 


Call  Today 

800-888-2629  Ext  22 

(510)651-8886  FAX  (510)651-3720 


All  Prices  and  specilicalions  are  sutJiecl  to  change  Prices  do  not  include  shipping  and  handling  The  Intel 
Inside  Logo  is  a  trademark  of  Intel  Corporation  AMAX  is  not  responsible  lor  errors  m  typography  or 
photography 
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386  and  486  Notebooks:  Fitting 
The  World  Inside  Your  Briefcase 

BY  BILL  HOWARD  Notcbook  vendoFS  are 
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than  ever.  110 
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Laptops  A-Go-Go: 
Color  Hits  the  Road 


BY  CHRISTOPHER  BARR  As  if  all  Other  improvements  in  portable  PCs 
weren't  enough,  now  there's  color.  PC  Labs  tests  1 4  ptirtable  systems, 
but  what  you  see  on-screen  may  be  their  most  dax/ling  trait  271 
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FEATURES 


Hardware 

Small,  Light,  and  Capable: 
Portable  Printers  Deliver 
A  Triple  Play 

BY  MITT  JONES  AND  JENNIFER  zAiNo  Portable  printers  are  helping 
make  the  portable  office  more  of  a  reality  today  than  ever  be- 
fore. Whether  you're  a  frequent  or  occasional  business  traveler, 
you'll  appreciate  the  compact  size  and  quality  text  output  pro- 
vided by  the  seven  printers  reviewed  here.  You'll  even  find 
some  whose  paper-handling  options  make  them  as  suitable  for 
the  desktop  as  they  are  on  the  road  325 


Brother  HJ-lOOi 

Kodak  Diconix  701  Printer  .... 

157 

Ink  Jet  Printer  

??/ 

Toshiba  ExpressWriter  201  .... 

Canon  BJ-IOex 
Bubble  Jet  Printer  

331 

VI 

Citizen  PN4S 

vx 

Notebook  Printer  

AC  Etiquette  Abroad   

^^>^ 

DECjet  1000  

.342 

The  PC  Magazine  Printer  Guide 

.346 

Kodak  Diconix  ISOsi  Printer . 

.357 

Summary  of  Features  

Communications 

Portable  and  Fast: 
Sizzling  Modems  to  Go 

BY  FRANK  J.  DERFLER,  JR.  When  you  pack  a  modem  for  your  por- 
table machine  to  dial  in  to  a  remote  computer,  chances  are  you 
want  one  that's  fast  and  light.  We  tested  three  external  pocket 
modems  and  four  internal-slot  modems,  all  with  signaling 
speeds  of  9.6(K)  bits  per  second  or  more,  and  found  differences 
in  features  and  performance  371 


Compaq  Enhanced  96tH)-bps 

Highlights  372 

Internal  Modem   ?76 

Editors' Choice  373 

Dallas  Fax  W><M>P  

Suitability  to  Task  374 

The  Megahertz  C596FM  iMptop 
FAX/Modem  393 

Modem  Standards:  AT&T. 
MNP.andCCITT  .376 

The  Megahertz  T396FM  Laptop 

Performance  Tests  .380 

FAX/Modem  393 

The  .Megahertz  P296FMV 

PCMCIA:  A  Standard  Whose 
Time  Has  Come  (or  Passed?)  .383 

Pocket  Laptop 

Summary  of  Features  384 

FAX/Modem  396 

Dispatcher  V.32his  Cellular  Ready 

MultiModem  jt:  High  Speed. 
Fax.  and  More  390 

OBlazer  401 

2.400-bps  Portable  Modems: 
Whafs  Out  There  394 

Software 

Symbolic  Math  Software: 
It  s  Not  Just  for  Mainframes 
Anymore 

BY  BARRY  SIMON  A  Comparative  look  at  today's  leading  math- 
ematical software  reveals  that  now,  more  than  ever  before,  PC- 
based  mathematical  problem  solving  stands  poised  to  strike  that 
delicate  balance  between  raw  computational  power  and  care- 
fully crafted  interface  405 


Derive:  A  Mathematical  Assistant, 
Maple  V.  Version  1.1  419 

Editors'  Choice  407 

What  Is  Sytnbolic 
Math.  Anyway?  408 

Mathematicafor  DOS, 
Version  2.0  425 

Math  Software  for  the  Rest  of  Us: 
MathSoff  s  Mathcad  413 

Mathematica  for  Windows, 
Version  2.0  425 

A  Sampler  of  Symt>olic  Math  Test 
Problems  414 

Reduce.  Version  3.4  432 

A  Scientist's  Software  Toolbox418 

Graphics 

2-D  Animation  Software: 
The  Motion  Is  the  Message 

BY  LuiSA  siMONE  Animated  graphics  can  serve  as  simple  atten- 
tion-grabbers or  as  explicators  of  complex  information.  One  of 
these  six  software  packages  will  help  you  exercise  your  creativ- 
ity— and  your  hardware  435 


.440 

Suitability  to  Task  

 436 

Animation  Works  Interactive 

.447 

Editors'  Choice  

437 

Autodesk  Animator  Pro 

Keyframing  Unlocks 

and  Autodesk  MultiMedia 

the  High  End  

 438 

Explorer  

452 

Every  Movement  Has  a 

Meaning 

Deluxe  Paint  Animation  

463 

of  Its  Own  

450 

Pf^  Animnit*  Plnx 

466 

.Snmmarv  of  Filatures 
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utilities 

BY  RICHARD  HALE  SHAW  SaVC  Mul- 
tiple Items  to  the  Clipboard  with 
CLIPSTAC  468 


Lab  Notes 

BY  ANDREW  SCHULMAN  AcCCSSing 

the  Windows  API  from  the  DOS 
Box,  Part  1  479 


Environments 

BY  CHARLES  PETZOLD  Buffered  In- 
put and  Output  of  MIDI  Short 
Messages  488 


Power  Programming 

BY  RAY  DUNCAN  The  Windows  3.1 
ToolHelp  DLL,  Part  I  491 
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Databases 

BY  SAL  RicciARDi  Stunt  the  growth  of 
Clipper's  ever-expanding  memo  files  by 
using  FlexFile  497 


Languages 


m 


EDITED  BY  SHARON  TERDEMAN 

Converting    numbers  from 
one  radix  to  another  using  C 
and  C++  499 


HIgh-quallty,  on-the-road 
output  Is  the  goal  for  these 
seven  portable  printers, 
pat8S2S. 


SOLUTIONS 


Advisor 

BY  JOE  sALEMi  Obtaining  shareware  pro- 
grams; looking  for  laptops  with  CD- 
ROMs;  upgrading  your  old  system;  print- 
ing to  a  file;  finding  new  homes  for  your 
old  PCs  511 

Tutor 

BY  JEFF  PRosisE  Using  ihc  UMBFILES 
utility  with  QEMM-386  and  386MAX; 
deleting  files  with  spaces  in  the  filenames; 
the  role  of  the  DOS  CLOCKS  device 
driver;  converting  executable  files  with 
EXE2BIN  519 


User-to-User 

BY  NEIL  J.  RUBENKING  Copying  3 

disk's  volume  label  to  another 


ARER  WORDS 


After  Hours 

•  Build  your  dream  home  with  one  of 
these  five  basic  CAD  packages:  Design 
Your  Own  Home.  EasyCAD2.  Expert 
Home  Design.  Floorplan  Plus,  and  The 
Home  Series. 

•  The  Miracle  Piano  Teaching  System 
turns  your  PC  into  a  music  teacher  ...615 


Abort,  Retry,  Fail? 

BILL  HOWARD  


.620 


disk;  pruning  entire  branches 
from  your  directory  tree;  eliminating  the 
Microsoft  logo  from  the  Windows  start- 
up  screen  527 


Spreadsheets 

BY  CRAIG  sTiNsoN  Crcatc  Pro- 
gram Manager  icons  for  your 
files  from  within  Excel  537 


ALSO  IN  THIS  ISSUE 


The  Working  Word 

BY  M.  DAVID  STONE  Change  the 
format  of  a  section  of  text  in  your 
WordPerfect  document;  getting 


y.nTai'iJi 


foreign-language  characters  to  print  in 
Mirrosofl  Wtml   545 


Connectivity 

BY  FRANK  J.  DERFLER,  JR.  Connecting 
M  ACs  with  PCs;  maintaining  the  link  be- 
tween printers  and  queues;  holding  on- 
line conferences;  managing  file  space  on 
a  server;  getting  modem-capable  credit- 
card  phones  to  work  551 

PC  MagNet 

BY  ORviLLE  FUDPUCKER  One  of  our  sysops 
explains  the  puzzling  abbreviations  that 
you  sometimes  see  on-line  557 


Direct  Marketing  Connection  

 503 

Marketplace  

 571 

 572 

Reader  Service  Card  

 603 

Index  to  Advertisers  

 609 

Advertisers'  Product  Index  

610 

 612 

 613 

Learn  to  play  the 
piano— painlessly— 
with  The  Miracle 
Piano  Teaching 
System,  page  615. 
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We  Run  / 


AtTri-CAD  we've  changed  the  way  America  buy's  work- 
stations for  running  AutoCAD.  Thousands  of  engineering 
and  design  firms  across  America  are  glad  we  did. 

No  longer  do  you  have  to  pay  a  premium  to  receive  the  performance, 
reliability  and  service  you  demand.  Tri-CAD's  superior  value, 
backed  by  our  CAD  specific  sales  and  support  staff  assures 
yourcomplete  and  total  satisfaction  and  your  highest 
productivity. 

Now,  every  Tri-CAD  workstation  includes  our  lightning- 
quick  Tri-CAD  S3  AutoCAD  graphics  accelerator.  With  1MB 
of  VRAM  along  with  ourenhanced  Display  List  Driver  with 
bird's  eye  view — AutoCAD  never  ran  faster.  We've  upgraded 
ourTri-CAD  17"color  monitor.  AToshiba  .26mm  Flat  Screen 

display  supports 
1280x1024  resolu- 
tion. We  even  include 
our  industry  proven  Tri-CAD 
DigFTab-ll  with  its  16  button  cursor 
and  an  AutoCAD  template.  We've 
even  reduced  our  prices 
When  it  comes  to 
high-tech  value,  Tri- 
CAD  remains  several 
steps  ahead  of  the 
competition. 


AutoCAD  Performance 


100% 


90% 


AimsT 

(CAT 
B204S3) 


ATI 

Grapmcs 

(MachSI 


78% 


34020) 


Tri-CAD  486  Worhtation  with  21 "  Display, 
CD-ROM  &  2S0m  Tope  Backup. 


In  PC  Magazine's  latest  comparison  of  video  chip 
performance  tests  running  AutoCAD,  the  S3  based 
accelerators  outperformed  the  competition,  includ- 
ing the  ATI  Graphics  Ultra,  in  all  10  categories 
except  redraw  where  the  Tl  34020  took  the  lead. 

Graph  based  on  AutoCAD  performance  teu  results 
K  Magazine  }■)  7-91. 


All  Systems  Include: 
Two  Year  Warranty  .  On-Site 
Service  .  Overnight  Parts 
Replacement  .  Lifetime  Toll- 
Free  Technical  Support  . 
24-HouR  On-Line  BBS  Support 


AU  pntei  and  i(Wc*C4ttom  «^«t  :c  thjnge  withoul  notue  Tn  Suf  cmnol  be  wponj**e  for  vron  'n  typography  or  photogripriy.  *  l«ue  p^ffn«il  twusJ  wi  J6-fOonih 
FMV  BtAvwM  Luw  plui  ipftKJtoW  lin  on  ^pp^oytd  (/evlit  On  S^r  mivkc  mjy  not  be  na^iitt  in  wmr  remolr kxabom.  JODjy  moncf  baa  tjuafanuw  <3or>  not  indudr 
Uiippinq  and  hancftng  char^,  2  Yrir  pjm  wjiranty  inciuclM  sytff m.  Iwyboard,  jnd  di^im;  ditplsy  moniton  are  cowrtd  kf  one  jMr  AutoCAD  <s  i  feginmd  intdfmirii 
of  AutDDesh,  trx .  intd  is  a  rf^%iem}  trtdemvk  of  tm«l  Corpontion  All  uihet  tonip«riy  rumes trAdemdrta  or  iradrm«nn  of  ucTt  mpettive  company 


I 


AutoCAD, 


Intel  80486  Processor  with  8K  Cache  & 
487  Math  Coprocessor 

8MB  of  High-Speed  32-Bit  RAM 
(Expandable  To  64MB  On-board) 
128K  of  Secondary  Static  RAM  Cache 
(Expandable  to  512K) 
Maxtor 210MB  15ms  IDE  Hard  Drive 
with  64K  Cache  Buffer 

Teac  1.2MB  and  1.44MB  Floppy  Disk 
Drives 

Stealth  VRAM  Supporting  32,000 
Colors  &  Up  To  1280  x  1024  Resolution 
(Up  To  25  Times  Faster  Than  SVGA) 

Tri-CAD 
486  33MHZISA 

$3495 

Lease  S120/Month 


Tri-CAD  486  Workstations 

Free  $595  Value 


Features 

Tri-Star  17"  .26mm  72Hz  Refresh  Flat 
Screen  Display  Supporting  Up  To 
1280x1024  Resolution 

Enhanced  ACAD  DLD  Driver  Set  with 
Bird's  Eye  View 

Two  Serial  Ports  &  One  Parallel  Port 

Microsoft"  DOS  5.0 

Tri-CAD  Digitab  II 12"  x  12"  Digitizer 

with  16-Button  Cursor 

Tri-Star  101-Key  Enhanced  Tactile 

Keyboard 

Deskside  Eight-Bay  Chassis  with  Dual 
Cooling  Fans 

Tri-CAD 
486  50MHZISA 

$3795 

Lease  $130/  Month 


Free  -  Tri-CAD  Interactive  Computer 
Based  Training  Software  for  AutoCAD 

Free  -  2400/9600  Baud 
Send/Receive  Fax  Modem 
Free  -  Lifetime  AutoCAD 
Specific  24  Hour  On-Line  BBS 
Free  -  Trial  Membership  Telephone 
Support  for  AutoCAD 


Call  For  Lj\test 
Tri-CAD  EISA  Prices 

Video  Upgrade 

21"  1280x1024  Flat 
Screen  Display 

$1099 


The  R 


Value 


OXnl^SXAR 
COMPUTER  CORPORATION 

1.800.755-1000 

Canada  1.800.800-2865    Mexico  1.800.824-8781 

GovERNP^iENT  1.800.800-1714   Fortune  1000  1.800.800-3401 

Hours:  6-6  PST,  M-F  8-4  PST,  Sal. 
1 20  South  Wetwr,  Chandler,  Arizona  8S226 
TEL:  602.961  -3401    FAX:  602.961  -401 0 
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Cci 


386/SX25  Notebook-  Only  $1690! 

62  lbs.  11  "long. 
Screams  four  hours  non-stop. 

Powerful  386SXL  Processor  Running  at  25MHz  •  2MB  RAM  (Expandable  to  8MB)  •  60MB  Hard  Drive  •  Built-in  Trackball 
9.4"  Super  Twist  LCD  Display  with  32  Levels  of  Gray  •  1,44MB  Floppy  Drive  •  35-Hour  Suspend  Mode  •  Up  to  4  Hours  Operation  •  Fast  Charge  Batteries  •  Universal  AC  Adapter 

8.5"  X  11"  X  1.9"  •  Carrying  Case  •  Only  6.2  lbs.  with  Battery 

AUSTIN 


'^attradhfe,  aggresshfe, 
and  affordable/' 

PC  Magazine 


Asa 


^Austin  has 
■  garnered 
PC  Magazine 
Editor's  Choices 
if,^  as  if  the  award 
^,.,^hadbeen 
^created  for  it'' 

'"• '•  •• .  -  •      PC  Magazine 

E.V  We  couldn't  have  said  it 
\better  ourselves.  Since  1984 
we've  been  producing  some 

of  the  best  values  in  the  ,^ ; 
industry  and  as  a  result,  won 
5  Editor's  Choice  Awards. 

^ .     "Au^n  Computers  has 
!''  -  a  wittning combination  of 
"    deis^  parts,  smart  design, 
high  performance  and 
aggressive  pricing,  all 
backed  byaGE  on-site 
service  contract  How  can 
you  lose?" 

PC  Magazine 

You  can't! 

.V     "Top  notch  components, 
[p-  solid  performance,  terrific 
^:iC  J  support  and  a  low  price 
li  f;  make  it  a  machine  that  is 
f^i.'^iv.  hard  to  beat" 

'"  V'H  '  PC  Magazine 


2A-HOURS-A-DAY 


Run  VlfindoMis  the  way  it 

WindoiMS  3.1  Acceletator  Package 


•  ••I 
*"i 


MICROSOFT® 
WINDOWS™ 

READCTORUN 


•  15"  Non-interlaced  color  VGA 
Fast,  72Hz  refresh  rate  eliminates  flicker 

4MB  RAM  allows  multiple  applications 
Windows  accelerator  card  is  25  times 
faster  than  standard  VGA 
120MB  IDE  hard  drive  with  read-ahead 
buffer  is  super  fast  —  I6nis  access  time 
Six-layer  high-speed  signal  integrity,  combo 
surface-mount,  thru-hole  technology  mother- 
board increases  etjuipment  reliability 
UL  listed  power  supply  and  system-200 
watt  power  supply 

Diamond  Stealth  Windows  Accelerator 
Video  Card,  1MB  (PC  Magazine,  Editor's  Choice) 


DOS,  Windows  and 
Mouse  included 


$2390 


entire  family  screams. 


should  be  —  wide  open! 


Our  Windows  Accelerator 
Package  is  designed  with 
Windows  users  in  mind.  Built 
around  the  486/33  VLI 
WinStation,  it  comes  ready-to-go 
with  an  Intel  i486  processor 
running  at  33MHz,  4MB  of  RAM 
with  64K  Cache,  both  expand- 
able, 120MB  hard  drive,  a  15" 
non-interlaced  color  VGA 
monitor  with  .28  dot  pitch, 
and  the  Editor's  Choice  award- 
winning  Diamond  Stealth 
Windows  Accelerator  Video 


Don't  be  fooled!  You  can  see  the  difference 
between  .28  and  .39  dot  pitch  monitors. 

Card  that's  up  to  25  times  faster 
than  VGA.  Like  PC  Magazine 
says,  "Austin  Computers 
how  can  you  lose?" 


Novell 
Gold 

Authorized 
Reseller 


Complete 
V  netiMOili 
support 

To  make  sure  your  network 
works,  Austin  provides  free 
network  consultations,  free 
NetWare  installation,  free 
NetWare  support  for  30  days, 
and  long-term  support,  too. 
We  also  offer  all  related  network 
peripherals.  Just  call  our 
Novell  Gold  Authorized 
Network  Division. 

486/33 
Netimrk 
Senier  Only 
$4490 

Handle  networking  needs  with 
this  powerful  Network  Server 
Package.  Start  with  a  486/33 
EISA  WinTower  with  an  Intel 
i486  processor  running  at 
33MHz,  8MB  of  high-speed 
RAM  (expandable  to  64MB), 
256K  RAM  Qche,  1.2/1. 44MB 
floppy  drives,  a  330MB  high- 
speed SCSI  hard  drive  with 
EISA/SCSI  controller  and  12" 
monochrome  TTL  monitor. 
If  you  need  more,  upgrade  to  ' 
a  larger  hard  drive — 660MR 
or  12GB!  I 


And  our  prices  make  die 


MAGAZINE 


f:i>ri()Ks° 
(  HOK >; 


Ten  more  reasons  to  buy  Austin 


"MiBSt  bang 
for  the 
buck!" 

"The  Austin  486/33i 
WinStation  packs  alot 
of  performance  and 
expan^onintoa 
compact  package.  It  is 
attractive,  aggressive 
and  affordable." 

PC  Magazine  Contribuling 
Editor  Wim  L  Rosch 

\ 

'  Go  with  a  proven  winner! 
The  desktop  machine  that 
gives  you  the  best  of  both 
worlds -price  and 
performance 


PCMttfanne 
S*.  II,  1992 


ilw  faw  boKluiuri 


itKt/tanart  am  of  ihi*  (hart  m  bwwl  vi 


tooi«lMMMiiV}|iCr»<Wi»wiiiiiitiii,«waBfi>difa  . 
— — M  lAnr*  of  PC  MifNM't  tdOotJ  fttfum  m  OI>ANCWia. 


24-HOURS-A-DAY 


L Only  Austin  burns-in  100%  of 
your  system  hardware, 
including  monitor  and  keyboard, 
and  then  tests  each  component  for 
compatibility. 

2 We  include  a  30-day  money- 
•  back  guarantee.  No  questions 
asked. 

3 Free,  pre-installed  Microsoft 
•  Windows  3.1,  DOS  5.0,  and  a 
Mouse  with  every  WinStation  or 
WinTower. 

4 Five  PC  Magazine  Editor's 
•  Choice  Awards!  Eight  years  as 
an  industry  leader. 

5 All  systems  may  be  configured 
•  to  your  specs.  You  choose  the 
components  —  hard  drives, 
monitors,  even  video  cards  and 
memory. 


6 Free,  one-year,  on-site  service 
•  from  GE "  in  U.S.  Extended 
GE  warranties  available.  In 
Canada,  service  is  available 
through  Memorex  Telex. 

^  Austin  uses  only  high-quality, 
/•  standardized  components  to 
give  you  more  support  and 
upgrade  options. 

8 We  make  it  easy!  We  configure 
•  the  system,  format  the  hard 
drive  and  install  your  Austin- 
supplied  software.  It's  ready  to  go! 

91  Technical  support  hotline, 
•  toll-free,  24-hours-a-day, 
7  days-a-week. 

1A  We're  a  Novell  Gold 
X\/«  Authorized  Reseller.  We  can 
provide  complete  turn-key 
networking  solutions. 


AUSTIN 


SHOWCASE 


Awanl-Winning  486/33  WinSlation 


Intel  i486  Processor  running  at  33MHz 
8MB  RAM,  256K  RAM  Cache 
•210MB  IDE  Hard  Drive 

•  16-Bit  VGA  Board  with  1MB  RAM 

•  14"  1024  X  786 Non-interlaced  VGA 
Color  Monitor 

Enhanced  101 -Key  Keyboard 

•  1.2MB  and  1.44MB  Floppy  Drives 

•  One  Year  GE  On-Site  Service 

•  DOS  5.0  and  Microsoft 
V/indows  3.  /  Pre-Loaded 


Only  $2695! 


er. 


388/SX-33 


48e/SLC-25 


388/33 


486/0LC-33 


488/33 


VLVMnSMiaii 

VLWhSMion 

VLWhSMion 

VL  UAnSbtion 

VUMRnSMioii 

»SX.iV\lH/ 

l\n\486Sl(  . 

Intel  i3«6..»\lll/ 

(■m\4ShDl(;,,«Mll/ 

Intel  1 1S6. 3AIH/ 

w/lbK(.jche 

running  at  23MHz 

w/(>tKCache(tol28K;'l=*Ki 

w/(>tKC.ichell28K/"lT()Ki 

W/64K  Cache  (to  2.i6K) 

:MBR.\M(Io16MB| 

2MB  RAM  (10  32MB) 

4MB  RAM  110  32MB) 

4MBR.\Mlto32MB) 

4MBRA.M(to.UMBl 

40MB  Hard  Drive^ 
14-\'GAMnx4(*' 

80MB  Hard  Drnt  ^ 
14"VGAMnx4f«^' 

80MB  Hard  Drive 
14"V(",AWnx48fl 

120MB  Hard  Drive 
14"VC,AMOx480 

210MB  Hard  Drive 
14"  VGA  1Q24.X768  Non- 

(■ciliirMiiiiiinrw/256K 

Color  Moiuli>rw/256K 

Color  .VIonitor 

(xilor. Monitor  W('256K 

interlaced  Color  Monitor 

\'ida)  RAM 

Video  R\M 

Vide<iR.\M 

wAVindows  .Vcelenitor 

1  4;MB8(I.LMR 

1.44\ffl&  1.2MB 

1.44MB&  1.2MB 

i.44MB&i.:Nm 

1.44MB  &  1.2MB 

1  Iripp)  ^>riw^ 

lloppyPriws 

1  lopp)  r>riws 

Floppy  Drives 

l01-K(yKe\t<urd 

lOI-KcyKo-board 

10l-Ke\Ke\-board 

101-Key  KcvKiard 

lOI-KcyKeyixiard 

DOS^.OAVindDws.Vl/ 

l)OS5.l)AVindows3.1/ 

lX')S3.0AVIndoivN3.1/ 

DDSS.Il'VVindows.Vi; 

lH)S.=i.l)AVindow.Vl/ 

Mouse 

Mouse 

Mouse 

Mouse 

Mouse 

Small  l  iHilpnnl  ("h.Ksi> 

Snia!l  Tooiprini  ( 'h.i»b 

Small  Footpriiil  (  ha,v>is 

Small  Footi'nnt  (  hassis 

Small  l  uilprint  Chassis 

$1290 

$1390 

$1490 

$1690 

$2290 

488/0X2-50 

VUHMMiaii 

488/50  BA 
VUMtaSMkM 

488/0X2-50  aSH 
WLMHaanon 

388/SX25 

388/SXL-2B 
Motehook 

lnldi4)tf.l)X: 

Intel  i4!* 

Inlcl  i486l).\2 

.iSftSXi, 

running  at  50MHz 
w/MKCachc(to256K) 

running  at  50MHz 
w/MK  Cache!  to  256K) 

running  alSOMHz 
w/12SK(khe(to256Kl 

running  al25MHz 

running  at  25iM  11/ 
4MB  RAM 

4MBRAM(lo32MBi 

4MB  RAM  (to  32MB) 

8MBR;\M(to.l2MBI 

2MB  RAM  (to  8MB) 

210MB  Hard  Drive 

210MIlHardl)nv(; 

:iUMBHardI)nve 

bOMB  Hard  Drive  ^-.^ 

80MB  Hard  Drive 

'^.4"  \'GA  LCD  Display, 

14"V(",All):4v76»N'fln- 

14"  \(jA  1024x768  Non- 

14"VC.A 1024s7«Kor^- 

9.4"VC,AI(  l)%ljv, 

64(tx48<l\v/ 32  gray  scale 

InlfrlatixJ  Uyiot  Moniior 

interlaced  G)lor  Monitor 

InlerLiced  Color  Moniior 

M0x4K0w.  12grjyscjle 

Internal  24(  10/9600  bps 

.\  WinilowsAotleraUir 

wAVindows  Aetclerator 

MA\niiJov«  Accelerator 

1'ata'Fa.T  Modem 

1,44MB  ii(l,:MB 
1  lopp)  I">rivt . 

1.44MB  &  1.2MB 
Floppy  Drives 

1.44M«&1.LV1H 
Floppy  DvKs 

1.44MB  Hoppy  Drne 
Buift-Ui  Trader  Hall 

l.44\1BHoppyDnvv 
Buill-ln  Tracker  Kail 

lOI-KevKnUurd 

101 -Kcv  Keyboard 

tOl-KcY  Keyboard 

^!J-l{fvKf\1x)ard 

Opi&D()S5.0/ 

«4-Keybr\MarkKcytxurd 

l>0S'.ii;Windi)ws3.1/ 

IX')S.S.(VWindows3.1/ 

D(1S5.flAVindows3.l/ 

IX)S5.0A\'indo\«3.1 

Miiust- 

Mouse 

Mouse 

Windows  3.1 

Included 

Small  F(xiiprinl  Chassis 

SmaD  Footprint  Chilis 

Sni.ili  Footprint  CMssis 

6.2  lbs.  with  Kittcry 

.i.2-s  lbs.  Mlh  hatter^- 

$2490 

$2590 

$3290 

$1690 

$2090 

OI992AuitinOtmputerSyatmi.  AS  Rightt  Rtttnrd.  Othtr  pmititl  namn  or  tradrtnatia  thtnvit  hmtn  are  for  Uhatnunr  purpom  only  and  may  be  the  profterty  of other  iompanin.  Pncaand 
tpaificaihmmttii^Wchimgemthoutnotn  AustmQjmpuUriyaamfmoutbrrrspotaAU^mvnmtypoij^^  VwrromaraaMl^ormrurmimcharwrrqwmthrihf 
Amtm  Computer  Sytumi  qwfir  atrd  ami  the  awwuof  /^I'lH-iHnp.'  rate  it  17.89%,  IniH  ImideTrtMlemarkUJpiiiM  trademark  of  lam  Corpormtm  MtcTOMifl  a  a  regittered  trademark  and  WmJow^  and  the 
Wimlowt  logo  are  trademarh  ofMimmeft  Corporntim. 
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Upgrade 
alti  off  least 


There's  one  sure  way  to  keep  your 
options  open:  ask  about  our  option 
for  a  true  upgradable  motherboard. 
Start  with  a  386/33  today,  then 
later,  "pli^  and  play"  with  up  to  a 
486/50! 

Dont  knoMf 
exactly  what 
youneed? 

Call  Austin  for  advice  from  our 
knowledgeable,  experienced 
people.  Tell  us  how  you  plan  to  use 
the  machine,  what  applications  you 
want  to  use,  and  we'll  help 
configure  the  system  that's  right  for 
you. 

30-llAY 
MONEY  BACK 
GUARANTEE 

Wfe  accept  ACS  and  al 
reAcai 
CAD. 


AUSTIN 

ZIOfs/IPUTER  SYSTETS/IS 

10300  Metric  BKd,  Austin,  TX  78758 


FAX  1  (512)  454-1357 
Canada  1  (800)338-1565 
Overseas  1  (512)339-3500 
Govt  1  (800)  833-4472 
GSA#GS00K91AGS-52Ol-PS01 


2A-HOURS-A-DAY 


Copyrighted  matSric; 


ACMA  486'50i 


■■  :  > 


J. 


^ummer-End  Spetiall 
free  fax/ Modem  Included! 


Score  With 


CMA  486-33i 


Intel'"  48A-33MHI  processor 
Internal  moth -coprocessor  &  8K  cache 
64K  external  static  RAM  cache 
4MB  RAM  expandable  to  32MB 
Teoc  1  2MB  &  1  44MB  floppy  drives 
240MB  IDE  hard  drive 
Super  VGA  monitor  (N.I.  1024x768,  .28  dp) 
Orchid  Pro  Designer  lis  with  1  MB 
Inlernol  Fox/Modem 
2  serial,  1  porallel,  ond  I  game  port 
Supports  Weitek  math-coprocessor 
250  *ott  UL  approved  power  supply 

!01  -key  enhanced  keyboard 
DOS  5.0,  Windows  3  1 ,  &  Glossary 
High-resolution  serial  mouse 

$2,195 

Leose$105/Monlh 


/ 


Intel'"  486-50MHz  processor 
Internal  math -coprocessor  &  8K  cache 
256K  external  stotic  RAM  cache 
8MB  RAM  expandable  to  32MB 
Teac!  2MB  8.  1  44MB  floppy  drives 
240MB  IDE  hard  drive 
Super  VGA  monitor  (N  I  1024x768,  .28  dp] 
b,      Orchid  Pro  Des  igner  lis  with  1  MB 
Internal  Fox/Modem 
P     2  serial,  I  parallel,  and  1  gome  port 
Supports  Weitek  moth-coprocessor 
250  watt  UL  approved  power  supply 

1 0 1  -key  enhanced  keyboard 
DOS  5.0,  Windows  3  1,8.  Glossary 
High-resolution  serial  mouse 

$2,695 


Lease  SI  15/Month 


AND  HRVICI." 


TIMI  MST-BUT 
WINNIR! 


■MWIR  MYOND  TOUR 
DRIAMt." 


BVTE 


"IMI  ONU  TO  WATCH." 


'mm' 

"ROUND  TNRII'S 
WINNIR." 


pr  If OU  GET  MORE  AT  ACMA! 

I  45-Day  Money-Back  Guarantee  -  One  Year  Parts  And  Labor  Warronty  - 
One- Year  TRW  On  Site  Service  ~  Lifetime  Toll-Free  Technical  Support  ~ 
24-Hour  BBS  Service  -  48  Hour  High-Temperoture  Burn-in  -  Certified 
Microsoft  Compatible  ~  Novell,  Urilx,  Xenix  &  OS/2  Compatible  -  Leasing. 


CAii  TOLL'fREE  800-786-6888 

Open  6om-7pm  Weekdays  and  8am-4pm  Saturdays  {PST| 
24  Hour  Fox  510-623-081 8,  Corporate  510-623-1 21 2 


^BCOMPUTERS.  INC.ii^ 

AcmA 


TM 
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Letters 


THOU  SHALT  NOT  STEAL 

The  theft  of  intellectual  property  through 
plagiarism,  copyright  infringements,  or 
piracy  of  software  is  theft,  pure  and  sim- 
ple. John  C.  Dvorak's  column  ("The 
Software  Piracy  Bluff,"  May  12. 1992)  ap- 
pears to  justify  such  theft  because  the  vic- 
tim is  rich  and  unsympathetic.  Simply  be- 
cause theft  of  software  is  practically 
undetectable  and  therefore  immune  from 
realistic  prosecution  in  no  way  provides 
a  moral  justification  for  it. 

Jerome  C.  Latimer 
St.  Petersburg,  Florida 

I'll  bet  John  Dvorak  has  locks  on  his 
house.  Does  he  complain  if  his  own  prop- 
erty is  burglarized?  The  poor  thief  cer- 
tainly had  less  money.  I'll  also  bet  the  hair 
on  the  back  of  his  neck  would  bristle  if 
I  stole  his  writings  and  claimed  them  as 
mine;  the  polite  term  is  plagiarism. 

D.H.  Gaeddert 
Georgetown,  Kentucky 

The  National  Association  of  Software 
Dealers  to  Non-Profits  strongly  objects 
to  John  Dvorak's  philosophy  of  rip  it  off, 
the  big  publishers  earn  enough  money.  A 
lot  of  little  guys  get  hurl,  too! 

Dvorak  encourages  using  cheap  alter- 
natives; cheap,  unsupported,  and  ineffi- 
cient. People  who  sweat  it  out  and  make 
something  useful  are  entitled  to  their 
profits  and  protection. 

Kevin  Duffy 
New  York,  New  York 

I  would  like  to  thank  John  Dvorak  for 
his  expose  of  the  software  industry's  ex- 
orbitant price  scandal.  How  many  other 
industries  can  manufacture  such  an  easily 
duplicated  product  for  such  a  high 
markup?  They  probably  make  a  decent 
profit  on  postage  and  handling  alone. 

Erick  Herrington 
Red  Level,  Alabama 

nATFORM  PERSONALITIES 

I  bet  the  editors  at  PC  Magazine  are  pat- 
ting each  other  on  the  backs  for  the  plat- 
form comparison  cover  story  ("Plat- 
forms: How  the  PC  Stacks  Up,"  May  12, 
1992).  I  would  guess  that  a  very  small 


Is  it  right  to  steal 


from  the  rich  and  copy 
for  the  "poor"? 


minority  of  your  reader  base  could  afford 
the  machines  that  you  profiled.  What 
they  need  is  a  comparison  review  of  sys- 
tems in  the  $1,0()()  range. 

Your  magazine  is  for  the  MS-DOS 
population.  It  was  absolutely  no  surprise 
that  the  486  would  come  out  on  top. 

Ed  Krimen 
San  Francisco,  California 

In  your  cover  story  of  May  12,  there  are 
no  benchmark  tests  that  put  the  PC 
through  its  paces  as  a  Unix-based  plat- 
form, comparative  SPEC  ratings  are  dis- 
creetly hidden  away  in  the  Macintosh  ar- 
ticle, and  the  only  comparative  reference 
to  all-important  file/database  server  per- 
formance comes  under  the  Sun  section, 
where  "SQL  databases. .  .perform  much 
faster  than  their  PC  and  Mac  counter- 
parts." Get  back  to  the  high  standards  of 
quality  in  your  comparative  reviews! 

Ivek  I.  Vinski 
Jakarta,  Timor,  Indonesia 

When  I  saw  the  cover  of  your  May  12. 
issue,  I  was  quite  shocked  that  you  failed 
to  include  the  Amiga  in  your  platform 
comparison.  There  are  significantly  more 
Amigas  out  there  than  NeXT  machines, 
but  your  pie  chart  lumps  Commodore's 
Amiga  in  the  "other"  category.  I  assume 


you  know  that  the  Amiga  uses  the  Motor- 
ola 680XO  chip  family  and  owns  a  larger 
share  of  that  pie  piece  than  NeXT. 

Douglas  J.  Nakakiara 
Simi  Valley,  California 

Until  you  guys  realize  that  DOS  is  dead, 
Intel  processors  are  inferior  to  Motor- 
ola's, Windows  is  a  joke,  and  that  clock 
speed  is  not  the  answer,  you  will  never 
see  that  the  Macintosh  is  the  superior  ma- 
chine. 

Tommy  C.  Barnes 
Shreveport,  Louisiana 

MAKING  A  CLEAN  GETAWAY 

I  agree  with  Bill  Machrone  ("The  Great 
Windows  Software  Scandal,"  May  26, 
1992). 

Each  software  publisher  insists 
through  various  licenses  that  users  re- 
spect their  property  rights,  but  then  they 
design  programs  that  don't  respect  the 
users'  right  to  control  their  own  hard 
disks.  The  inequity  is  apparent. 

In  my  opinion,  PC  Magazine  would  do 
the  industry  a  very  big  service  by  insisting 
that  every  application  fully  and  promi- 
nently document  what  it  does  to  a  hard 
disk. 

Alexander  MacN.  Luke 
Sag  Harbor,  New  York 

A  bouquet  to  Bill  Machrone  for  his  col- 
umn of  May  26.  Just  in  case  I  fall  prey 
to  the  temptation  to  try  Windows  again, 
I  hope  PC  Magazine  creates  a  policy  of 
not  giving  Editors'  Choice  awards  to 
Windows  programs  that  cannot  install  or 
uninstall  themselves  without  messing  up 
an  entire  system. 

David  Meredith 
San  Francisco,  California 

I  think  that  PC  Magazine  should  put  its 
foot  down  again.  Just  as  you  refused  to 
give  an  Editors'  Choice  award  to  copy- 
protected software,  you  should  now  re- 
fuse this  distinction  for  applications  that 
don't  have  an  uninstall  feature.  During 
installation,  users  should  also  have  the 
option  to  update  their  files  manually. 

Milton  Laurie 
Stamford,  Connecticut 
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LEHERS 


WHY  DID  THE  DELL  WIN? 

After  reading  your  June  16. 1992,  review 
of  50-MHz  systems  ("486/50:  The  New 
Performance  Leader"),  I  wondered  why 
you  even  bothered  to  run  benchmark 
tests.  After  performing  a  comprehensive 
range  of  tests,  you  gave  the  Editors' 
Choice  to  the  Dell  PowerLine  450DE. 
a  machine  that  ranked  second  from  the 
worst  in  your  price/performance  index, 
about  average  on  the  memory  test,  and 
significantly  below  average  on  disk  and 
WINBENCH  tests. 

Since  you  did  not  explicitly  list  any  ob- 
jective, quantifiable  factors  that  put  the 
Dell  ahead  of  the  pack.  I  can  only  assume 
that  some  sort  of  hidden  agenda  was  in- 
volved. In  the  future,  please  develop  ob- 
jective, comparative  data  on  which  to 
base  your  Editors'  Choice. 

Dean  H.  Anderson 
Santa  Barbara,  California 

In  your  recent  comparisons  of  486/50s.  I 
found  it  amusing  that,  in  selecting  the 
Dell  unit  for  Editors'  Choice,  you  empha- 
sized the  importance  of  a  "strong  com- 
pany behind  it."  Going  corporate,  huh? 
That  didn't  seem  to  be  a  factor  a  few  short 
years  ago  when  Dell  was  a  fledgling  com- 
pany racking  up  Editors'  Choice  awards 
with  computers  half  the  price  of  those  of 
the  big  boys.  What  about  the  companies 
that  have  units  with  the  same  or  better 
performance  than  Dell? 

Richard  Johnson 
Houston,  Texas 

The  June  16  cover  story  weakens  PC 
Magazine's  review  credibility  because 
the  Editors'  Choice  was  given  to  the  Dell 
PowerLine  450DE  instead  of  the  Axik 
Ace  Cache  486/WB/50.  Your  perfor- 
mance graph  shows  the  Axik  as  the  best 
choice  for  price  and  performance,  while 
the  Dell  is  shown  as  having  medium  per- 
formance and  a  high  price.  Pardon  the 
pun,  but  the  choice  just  doesn't  compute. 

Greg  Gunther 
Rolling  Hills  Estates,  California 

The  Poly  486-50VF  should  have  won. 
hands  down.  It  beat  the  Editors'  Choice, 
the  Dell  PowerLine  450DE,  in  almost 
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every  category.  You  even  threw  in  a  neg- 
ative comment  about  buying  the  Poly: 
"Though  you  could  choose  a  low-priced, 
high-bang-for-the-buck  system  like  the 
Poly,  we  believe  that  if  low  cost  is  para- 
mount, you  should  consider  the  clock- 
doubled  486DX2s  now  hitting  the  mar- 
ket." This  sounds  pretty  lame-brained  to 
me.  If  1  can  buy  a  top-of-the-line.  high- 
performance  PC  for  a  very  reasonable 
price,  why  should  I  do  otherwise? 

William  L.  Howard 
New  Bern,  North  Carolina 

•  Rarely  is  the  cheapest  computer  your 
best  bet — especially  when  you're  shop- 
ping for  a  high-end  PC.  As  our  Editors' 
Choice  box  stated,  we  selected  the  Deli 
PowerLine  450DE  for  its  superior  con- 
struction compared  with  others  in  the 
group,  its  EISA  bus,  its  FCC  Class  B 
rating,  and  our  readers'  confidence  in 

Windows  may  be  the  most 

egregious  example  of 
consumer  hysteria  since  the 
great  Dutch  tulip-bulb 
panic  of  the  seventeenth 
century.  Are  loe  being 
coerced  into  buying  it? 

Dell  for  its  reliable  systems  and  top-notch 
service  and  support.  This  class  act  was 
available  at  about  two-thirds  the  price  of 
the  Compaq  Deskpro  486/50L.— Ed. 

MORE  THAN  JUST  A  PRETTY  FACE 

I  just  finished  reading  "The  Visual  De- 
velopment Environment.  More  than  Just 
a  Pretty  Face?"(June  16.  1992).  Sorry, 
but  I  think  you  viewed  the  technology 
with  blinders  on!  Those  of  us  who  feel 
like  we  have  been  developing  commer- 
cial software  since  the  beginning  of  time, 
on  just  about  every  platform  invented, 
have  anxiously  awaited  the  day  when 
the  pains  of  writing  procedural  code. 
Windows  or  not.  would  disappear.  Yet 
you  perpetuate  the  agony  by  insisting 
that  a  VDE  offer  "full-featured  program- 
ming." The  last  thing  we  want  is  a  "Visual 


C++,"  as  you  suggest  in  the  article. 

Your  editors  insisted  on  evaluating 
only  "fully  integrated,  one-stop  solu- 
tions." Knowing  what  we  know  now,  that 
is  asking  vendors  to  perform  the  impossi- 
ble. Let  vendors  specialize  in  parts  of  the 
whole.  Stop  the  duplication  of  effort, 
don't  encourage  it!  No  wonder  you  had 
so  much  trouble  trying  to  review  these 
products.  I  would  have  preferred  seeing 
you  document  the  unique  features  of 
each  product  rather  than  trying  to  select 
an  Editors'  Choice. 

Richard  J.  Hippert 
Winter  Park,  Florida 

MICROSOFT  MONOPOLY 

So  now  we  have  to  pay  a  Gates  subsidy 
to  buy  a  computer.  Look  at  the  ads  in 
your  magazine:  "MS-DOS  and  Windows 
3.1  installed.  Microsoft  mouse  included." 
Suppose  you  don't  want  Windows,  or 
want  to  use  DR-DOS,  or  already  have  a 
mouse?  Can  you  buy  a  computer  without 
all  the  Microsoft  products  and  have  the 
price  reduced?  Not  according  to  three 
manufacturers  I  talked  to.  One  company 
said  I  could  get  its  computer  without 
Windows  and  a  mouse  but  there  would 
be  no  price  reduction. 

J.J.  Adler 
Ridgecrest,  California 

In  a  recent  column  in  The  New  York 
Times,  the  comment  was  made  that  Win- 
dows may  be  the  most  egregious  example 
of  consumer  hysteria  since  the  great 
Dutch  tulip-bulb  panic  of  the  seven- 
teenth century.  I  don't  care  if  people  want 
to  sacrifice  efficiency  for  icons.  What  con- 
cerns me  is  the  number  of  ads  I  see  in 
PC  Magazine  announcing  new  software 
that  seems  to  be  available  only  for  Win- 
dows. Are  we  who  resist  Windows  being 
coerced  into  buying  it  against  our  wills? 

William  Harrington 
Greenwich,  Connecticut 

DEALING  WITH  DISABILITIES 

My  son  has  epilepsy.  Like  many  others 
with  this  ailment,  he  can  spend  only  lim- 
ited time  in  front  of  a  monitor,  since  the 
refresh  frequencies  of  most  monitors  (50 
Hz  to  60  Hz)  are  in  the  midrange  of  the 
frequencies  known  to  induce  seizures  in 
epileptics. 

Considering  the  limitation  that  cur- 
rent equipment  places  on  my  son  and 
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Then  there's  Macintosh. 


The  only  personal  computer  designed  from  the  very  first  chip  to  work  the  way  people  work. 
That's  why  Peter  Lewis  of  The  New  York  Times  wrote  the  Macintosh  is  simply  "better  than  DOS  or  Windows."  That^ 
why  Byte  wrote,  "If  you  use  a  GUI  to  keep  your  computing  tasks  sorted  out,  die  Mac  does  it  best..."  That's  why  J.D. 
Power  and  Associates  ranked  Apple  the  #1  Personal  Computer  Company  in  Customer  Satisfaction  Among  Business 
Users.*  Thete^  no  personal  computer  on  earth  quite  lii&e  it.  And  none  more  imitated.  Tlie  affordable,  compatible, 
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others  subject  to  seizures,  as  well  as  the 
benefits  to  be  gained  by  removing  barri- 
ers to  the  handicapped,  isn't  it  time  that 
the  industry  moves  quicicly  to  eliminate 
this  unnecessary  discrimination?  After 
all,  this  is  what  the  Americans  with  Dis- 
abilities Act  of  1 990  is  all  about. 

Philip  P.  Brown 
Arlington,  Virginia 

IS  IT  SOFTWARE  YETP 

I  have  a  pet  peeve  with  all  of  the  major 
computer  magazines  I've  read.  It  con- 
cerns publishing  reviews  of  software  that 
is  not  available  to  the  general  public.  I've 
noticed  that  editors  love  to  be  the  first 
to  hit  the  newsstands  with  new  product 
reviews.  This  does  a  disservice  to  your 
readers. 

I  suggest  you  start  a  trend:  No  product 
will  be  reviewed  until  it  is  shipping.  Read- 
ers would  be  better  served  by  honest  re- 
views about  actual  performance  than  by 
public  relations  hype  about  "planned  fea- 
tures." 

David  R.  Laws 
Gaithershiirg,  Maryland 

•  Actually,  PC  Magazine  always  pub- 
lishes hands-on  evaluations  of  shipping 
software.  We  sometimes  make  an  excep- 
tion for  a  new  product  that  we  believe 
is  of  great  interest,  but  such  exceptions 
are  rare,  and  are  clearly  marked  as  pre- 
views.— Ed. 

DTP  IS  TOO  SLOW 

Your  May  12  review  of  low-cost  desktop 
publishing  packages  ("Personal  Publish- 
ing Comes  of  Age")  was  interesting,  but 
you  failed  to  elaborate  enough  on  one  as- 
pect of  DTP  packages  that  is  critical  for 
users  in  settings  such  as  schools:  the  time 
it  takes  to  print  a  document  from  various 
'  DTP  packages. 

In  the  future,  please  give  more  details 
on  printing  time  in  your  reviews,  and  in- 
clude a  graph  of  the  results. 

Eugene  Chambers 
Fonthill,  Ontario,  Canada 

I  CAN'T  GET  NO... 

Congratulations,  PC  Magazine.  You've 
won  the  Milquetoast  Award  for  Spine- 

22  PC  MAGAZINE  AUGUST  IW 


lessness  in  Publishing,  based  on  the  June 
16  article,  "Software  Satisfaction  and 
Support."  Once  again,  you've  wasted 
paper,  space,  and  human  effort  to  tell  us 
what  we  already  know,  while  totally  ne- 
glecting the  task  of  uncovering  the  slimy 
operators  in  the  software  industry. 

Conduct  another  survey.  You'll  only 
need  one  question:  "Please  list  the  five 
software  vendors  and  product  names  that 
represent  your  worst  experiences  involv- 
ing software  during  the  past  12  months. 
For  each  vendor,  also  check  boxes  that 
describe  the  problem . . . ." 

Doug  Kanter 
Rochester,  New  York 

NETWOIK  HISTORY  LESSON 

Very  rarely  do  I  feel  compelled  to  add 
my  two  cents'  worth,  but  this  is  one  of 
those  times.  After  reading  the  Trends 
piece  on  PCs  with  on-board  networking 

/  was  amazed  at  hoiv  short 
the  memory  of  some  people 
can  be.  PCs  with  on-board 
networking  are  far from 
new!  Digital  introduced 
the  VAXmate  10-MHz 
80286  system  in  1986. 

(May  12,  1992).  I  was  amazed  at  how 
short  the  memories  of  some  people  can 
be.  PCs  with  on-board  networking  are  far 
from  new! 

Digital  introduced  the  VAXmate  in 
1986.  For  those  who  don't  remember,  it 
was  a  10-MHz  80286  system  that  incorpo- 
rated CPU,  memory,  monitor,  floppy 
disk,  and  a  built-in  thin-wire  Ethernet 
controller  in  a  single  cabinet. 

While  some  didn't  take  the  VAXmate 
seriously  because  of  its  nontraditional 
packaging,  it  was  designed  as  a  network- 
ready  desktop,  right  out  of  the  box. 

Digital  also  currently  produces 
a  PC-based  workstation,  the  DECpc 
433W.  that  has  on-board  Ethernet  or 
Token-Ring  controllers. 

Roger  W.  Starr 
Ft.  Washington,  Maryland 


HOWTHICKIS  TOO  THICK? 

I  have  an  idea.  How  about  printing  all 
of  your  pages  on  heavy  stock?  Then  we 
magazine  readers  could  thumb  through 
the  magazine  like  old  times. 

Richard  N.  Lund 
Munster,  Indiana 

•  If  PC  Magazine  were  printed  on  heav- 
ier stock,  it  would  be  much  thicker,  much 
heavier,  and  more  expensive,  too.  You 
might  like  the  idea,  but  your  mail  carrier 
and  your  bookshelves  would  both  start 
to  sag. — Ed 

X  MARKS  THE  SPOT 

Your  recent  article  on  DESQview/X 
(First  Looks,  June  16,  1992)  correctly 
says  that  X  is  unusual  among  desktop 
windowing  systems  because  the  base  sys- 
tem incorporates  neither  a  mechanism  to 
permit  the  user  to  manipulate  windows 
nor  a  specific  interface  style.  But  the  arti- 
cle confuses  these  two  missing  features. 

It's  true  that  X  doesn't  specify  the  look 
and  feel  of  other  applications;  the  system 
is  defined  as  a  low-level  protocol  for 
drawing  lines,  displaying  text,  and  so  on. 
The  confusion  may  arise  because  in  X, 
only  a  single  client,  if  present,  may  typi- 
cally be  used  to  move  or  resize  applica- 
tion windows,  or  reduce  them  to  icons; 
there  are  several  popular  windows  man- 
agers, including  ones  that  implement  an 
Open  Look  or  Motif  interface.  Many  sys- 
tems, including  DESQview/X,  ship  with 
these  window  managers  by  default:  the 
clients  may  be  mistaken  for  a  built-in  part 
of  the  system,  but  no  inferences  about  the 
underlying  architecture  should  be  made. 

David  Lewis 
Winchester,  Massachusetts 

MAKE  WAYFORTHETRASH 

Big  deal!  So  a  few  companies  recycle 
printer  and  toner  cartridges  (Trends, 
June  16.  1992).  What  about  our  outdated 
manuals  and  books?  With  software  com- 
panies upgrading  or  updating  their  prod- 
ucts every  24  hours,  more  and  more  land- 
fill space  is  wasted  by  manuals  and  user 
guides.  Or  do  these  companies  expect  us 
to  hang  on  to  these  now  useless  volumes? 
Maybe  they  should  send  lovely  oak  book- 
cases with  each  new  upgrade.  I  could  use 
a  few. 

Steve  Henderson 
Long  Beach,  California 
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Then  there's  Macintosh. 


I  Iliere  are  no  hidden  costs.  There  are  no  cards  to  buy  for  nebroridng,  fife  sharing,  sound, 
vkleo  or  peripheral  support.  That^  why  Ciw^^ 

money  can  buy,  get  a  KWitosh."  v/fay  MacV^  said,  "Ap^  has  shown  that  it  can  be  technologically  brilliant  and 
price  competitive  at  the  same  time."  And  tfaat^  why  J.D.  Power  and  Assodales  ranked  Apple  the  #1  Personal  Computer 
Company  in  Customer  Satisfaction  Among  Business  Users.*  There's  no  personal  computer  on  earth  quite  liiffi  it.  And  none 
more  imitated.  The  affordable,  compatibly  connectabk  Macintosh  personal  conpiten  The  power  to  be  your  best! 

Macintosh  from  Apple.  fl^. 
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BACKTOTHEBASICS 

Thanks  for  the  article  "Something  Old, 
Something  New:  PC  Magazine  Looks  at 
Nine  DOS  Word  Processors"  (May  26, 
1992).  Straight  word  processing  was  the 
main  reason  I  bought  a  computer.  It's 
nice  to  see  you  realize  not  everyone  has 
either  the  hardware  or  the  desire  to  run 
Windows. 

David  Phelps 
St.  Louis,  Missouri 

MAIL  DOMINANCE 

"How  Reliable  Is  Your  PC  Vendor?" 
(the  cover  story  of  May  26,  1992)  con- 
firmed what  I  and  many  others  have  be- 
lieved for  some  time  now:  Anyone  who 
is  in  the  market  for  a  new  computer  can, 
with  a  little  research,  get  a  better  deal  by 
buying  directly  through  a  mail-order  ven- 
dor than  from  an  in-store  dealer.  In  fact, 
I  think  I  am  going  to  make  a  photocopy 
of  this  article  and  shove  it  down  the 
throat  of  the  next  condescending  sales- 
person I  encounter. 

Terry  W.  Sloope 
Kennesaw,  Georgia 

DOES  IT  REALLY  COST  THAT  MUCHP 

PC  Magazine  does  its  readers  a  tremen- 
dous disservice  by  quoting  inflated  list 
prices  as  it  did  in  the  tape  backup  feature 
("Minicartridge  Tape  Backup:  Simple, 
Inexpensive,  and  QIC,"  April  14,  1992). 
When  discussing  real-world  solutions, 
you  should  be  consistent  by  researching 
and  quoting  street  prices.  The  result  of 
using  list  prices  is  that  your  readers  may 
infer  that  a  given  technology  is  out  of 
reach,  when  the  actual  purchase  price 
may  make  a  dream  affordable. 

Gary  Schwartz 
Garden  City,  New  York 

THE  BOTTOM  LINE  ON  ELECTRONIC  MEETINGS 

The  Trends  article  on  electronic  meetings 
("Meetings  Go  Electronic,  for  a  Price," 
May  12,  1992),  did  a  number  of  disserv- 
ices to  the  software  discussed.  You  seem 
to  balk  at  the  price,  but  consider  the  eco- 
nomics. A  meeting  using  GroupSystems, 
TeamFocus,  or  VisionQuest  cuts  meeting 
time  in  half,  saving  50  percent  in  direct 
staff  costs  for  a  single  meeting.  I  was  glad 
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to  see  you  mention  this  category,  but  I 
am  very  disappointed  with  your  casual 
treatment  of  it. 

Jeff  Truelsen 
Ithaca,  New  York 

I  WANT  MY  LBV! 

I  have  been  watching  local  bus  technol- 
ogy slowly  enter  the  PC  market.  At  last 
count  there  were  about  half  a  dozen  com- 
panies that  were  advertising  local  bus  sys- 
tems. I  am  interested  in  the  relative  per- 
formance of  local  bus  video  compared  to 
the  latest  Tseng-  or  S3-based  Super  VGA 
cards.  Has  anybody  in  PC  Labs  tested 
these  systems?  The  impending  onslaught 
of  local  bus  technology  cries  out  for  an 
article  on  this  issue. 

James  G.  Monahan 
Ladson,  South  Carolina 

•  PC  Magazine  did  a  First  Look  evalua- 
tion of  NEC's  local  bus  PC  in  the  May 
12,  1992,  issue.  We  plan  to  take  an  in- 
depth  look  at  video,  including  local  bus 
technology,  in  an  upcoming  issue  this 
year. — Ed. 

IT'S  NOT  ALL  BLACK,  WHITE, 
BLUE, AND  GREEN... 

In  your  image  compression  article 
("Something  Lossed,  Something  Gained: 
Image  Compression  for  PC  Graphics," 
April  28, 1992),  PC  Magazine's  statement 
that  "mapping  high  frequencies  to  a  small 
range  incurs  less  of  a  quality  penalty  than 
doing  the  same  with  the  middle  frequen- 
cies, because  most  humans  have  more 
trouble  differentiating  among  high-fre- 
quency colors  (blues)  than  middle-  or 
lower-frequency  colors  (green)"  is  some- 
what misleading  since  the  "high  frequen- 
cies" involved  here  are  those  related  to 
edges  and  small  details  in  the  image.  They 
have  nothing  to  do  with  blues  or  greens. 

Dccio  Fonini,  Jr. 
Rio  de  Janeiro,  Brazil 

NECESSARILY  PORTABLE 

The  majority  of  people  buy  a  laptop  to 
increase  productivity  while  away  from 
their  office  or  home  machine.  As  a  field 
biologist  in  Canada's  Yukon,  a  university 
lecturer  in  Ghana,  or  a  computer  consult- 
ant in  Indonesia,  I  need  a  decent  com- 
puter— not  just  for  a  few  days  on  the 
road,  but  for  a  year  or  more.  Laptops 
have  always  been  a  step  behind  desktop 


systems  in  speed  and  features,  at  twice 
the  price.  Now  they're  finally  starting  to 
catch  up.  Hopefully,  the  industry  and  col- 
umnists will  realize  that  powerful  laptops 
aren't  just  pretty  gadgets:  for  some,  they 
are  long-awaited  necessities. 

Roger  Gruys 
Spirit  River,  Alberta,  Canada 


CORRECTIONS  A  AMPUFiCATIONSI.x 

In  "LAN  Fundamentals,  Part  2" 
(April  14,  1992),  we  incorrectly 
stated  that  LANstep  originated  with 
Waterloo  Microsystems.  Also, 
LANstep  supports  Windows  in  all 
modes  and  allows  DOS  workstations 
to  share  printers. 

In  "Consumables  That  Won't  Con- 
sume Your  Budget"  (May  12, 1992), 
the  price  listed  for  Intuit  Corp.'s 
Multipurpose  one-  to  three-part 
forms  may  be  misleading.  That  price 
is  for  sets  of  three-sheet  colored 
forms  that  will  print  as  a  three-part 
set.  One-part  multipurpose  forms 
are  $62.95  for  500  and  $84.95  for 
1,000. 

In  "3.5-Inch  Rewritable  Optical 
Drives:  Ready  for  Prime  Time?" 
(May  26,  1992),  the  TenTime  series 
of  adapters  is  actually  made  by  Phoe- 
nix's Laura  Technologies. 

Telebyte  Technology's  phone  num- 
ber (New  and  Improved,  June  16, 
1992)  is  516-423-3232. 

In  "486/50:  The  New  Performance 
Leader"  (June  16,  1992),  the  Sum- 
mary of  Features  incorrectly  stated 
the  length  of  the  Axik  Ace  Cache 
486/WB/50  warranty.  The  warranty 
runs  for  13  months. 


HOWTOWRITETOPCMAOAZINE  ^ 

We  welcome  your  comments,  insights, 
and  suggestions.  Please  send  your  corre- 
spondence to  Letters,  PC  Magazine, 
One  Park  Ave.,  New  York,  NY  10016, 
or  upload  it  to  PC  MagNet  (see  page 
12  for  access  information).  All  letters 
become  the  property  of  PC  Magazine 
and  are  subject  to  editing. 


^Uttn^  in  coach  beh/jfeen 


s-hvgjfioq  nj/^  3  moose,  -/ry//?^^  ^ 
And  Milt  it)  m^e/P^  ^ 

His  is  mdl^ri^  63$ierr 


Then  there's  Macintosh  PowerBook. 


The  one  notebook  designed  from  the  beginning  for  imN'where/iuiN  tinie  computing.  The 
trackball  is  built  into  the  keyboard.  Palm  rests  make  it  exraordiiiai'ily  comfortable  to  use.  That's  why  Byte  said,  "These  new  Macs  with 
their  abilit)r  to  read  DOS  floppy  disks,  transparently  asmect  to  afi  office^  ^)[d^Bdk  n^work,  and  print  to  £ax,  make  on-the-go 
axnimting  easier  and  more  productive  tt^ 

Year  lists  of  Bumess  Week,  Fortune  and  fnfoWorld  And  the  only  notebook  computer  to  be  named  one  (rf  die  Best  Designed  Products 
of  the  Year  by  Time.  That's  why  J.D.  Power  and  Associates  ranked  Apple  the  #1  Personal  Computer  Company  in  Customer  Satisfaction 
Among  Business  Users."  The  affordable,  compatible,  connedable  PowerBook  personal  oomputer.  The  power  to  be  your  best.' 


t&icintioshfiiom  Apple. 


tmlHrfmirlUf/tmtarmi^mtHmtmmk^lllli  Omtmi.  Ik  »tii»twKi«li«l— *V,)>li  ftiftiL  fee 
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ZEOS'486 

Now,YoucanunleashZBOS'486EISA 


THE  ZEOS  '486  EISA 


'^EOS . . .  performed 
best  on  our  tests,  and 
they  offer  the  best 
overall  packages? 
—PC  Magazine, 
Ed/fors'  Choice 

"ZEOS  speeds  to  the 
head  of  this  pack  of 
EISA  systems:' 

-PC  Week 

'^he  ZEOS '486 
offers  the  best 
choice  of  all? 
— Computer  Shopper 

"Outstanding? 

—PC  Magazine 
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EISA! 


Power.  Edtors'Choice!  1'^^^ 


"A  MUST  FOR  THE  CORPORATE  USER"  -PC  MAGAZINE 


/i-:os  4S(.- 


(  HOK  I 


4-16-QI 


I  l)IT(X« 
C  tl(  )K  I 


Attention  to  detail  really  makes  the  differ- 
ence. We're  talking  about  important  details, 
items  you  may  not  even  notice  at  first.  Like 
two  cooling  fans  in  EVERY  ZEOS  '486.  And 
cabinets  haded  with  drive  bays.  Loaded 
too  with  our  high-capacity  power  supply 
and  a  motherboard  that  will  take  up  to 
32MB  right  on  board.  And  more. 
"SUPERLATIVE  SERVICE  AND  SUPPORT' 
"Superlative  Service 
and  Support:' Thats 
what  PC  Magazine  calls 
ZEOS's24-Hour-a-Day 
Toil-Free  Sales  and  Tech- 
nical Support  program. 
We're  here  any  time  you 
need  us— day  or  night. 

And  that's  only  the 
start  of  your  ZEOS  Cus- 
tomer Satisfaction  pack- 
age. Add  to  it  our  30-Day 
Absolute  Satisfaction 
Money-Back  Guarantee, 
One  Full  Year  Limited 
Warranty  and  our 
Express  Parts  Replace- 
ment Fblicy.  You're  going  to  be  very  satisfied. 
We  don't  just  say  it.  We  guarantee  it! 
ORDER  YOUR  ZEOS  '486  EISA  TODAYl 
PC  Magazine  says  the  ZEOS  '486  is  "a 
must  for  the  corporate  user'.'  Corporate  or 
otherwise,  the  ZEOS  Editors' Choice  '486 
EISA  is  the  one  for  you.  So  why  not  pick 
up  the  phone  and  give  us  a  call  right  now? 
Your  own  expert  Systems  Consultant  is 
waiting  here  to  help  you  tailor  your  new 
ZEOS  '486  EISA  just  as  you  want  it.  Your 
absolute  satisfaction  is  Guaranteed! 
CALL  NOW  TOLL  FREE 

800-423-5891 

DONT  FORGET  THE  OPTIONSI 

ZEOS  has  them  all.  Starting  with  blaz- 
ing 32-bit  EISA  cards  and  every  other  high- 
performance  option  you  could  possibly 
want.  On-site  service  is  available  too.  Call 
800-423-5891  for  details. 

PuTrhasc  (irdrn  fnim  Fiirlunf  UKN)  ctimpaniri.  f^in-emnir-m^i  and  institutKxu  subject  to  appniva]  Leasitiff  progt^uTU  at-aibblr.  All  pncfs  and  specifia)tKin>i  subject  tii  chai\g7  without 
niitice.  Please  callloconfinnpncitw,  specifKalkm  and  wammly  details.  The  folkwiM  ate  tiadenurltsn  their  rnpectivecnrpiiralitins:  ZEOS  and  ZCaid  of  ZEOS  International  Ltd. 
C'  1992.  ZEOS  IniemaliMial  Ltd..  MO  5ih  Awnut.  N.W.,  St.  Piul.  MN  55112  USA.  ZEOS  is  a  publicly  tiaded  company.  NASDAQ  symbol  ZEOS  BA4E  PCM  9208 
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Unleash  the  power! 
Unleash  your  own 
ZEOS  '486  EISA.  PC 
Magazine  calls  it  "out- 
standing'.']i'\\!^  your 
first  '486,  you  will 
quite  likely  call  it  un- 
believable. Believe  it. 
In  awarding  your  new  ZEOS  '486  the 
coveted  Editors'  Choice 
Award,  PC  Magazine 
said  the  ZEOS '486  EISA 
was  "best  on  our  tests'.' 
They  went  on  to  note  the 
ZEOS  '486  is  "both  sur- 
prisingly useable  and 
affordable'  But  that 
really  shouldn't  come  as 
a  surprise.  After  all,  this 
ZEOS  '486  powerhouse 
comes  from  a  family  of 
nine  ZEOS  Editors' 
Choice  machines.  Now 
let's  talk  real  '486  power: 

THE  POWER  OF  EISA 

It  begins  with  the 
EISA  bus.  PC  Magazine  found  that  the 
32-bit  EISA  bus  when  combined  with  our 
EISA  disk  caching  controller  will  provide 
performance  "easily  twice  as  fast  (and 
occasionally  ten  times  as  fast)  as  an  AT-bus 
computer  with  the  same  microprocessor 
and  megahertz  rating!'  Now  that's  fast! 

But  what  about  compatibility?  While  the 
'486  processor  offers  full  software  compat- 
ibility, the  EISA  bus  will  accept  your  present 
eight-  and  sbcteen-bit  expansion  cards  and 
runs  them  without  a  hitch.  Thafs  the  ad- 
vantage of  the  EISA  bus.  Incredible  perfor- 
mance with  complete  compatibility.  Thafs 
your  new  ZEOS  "486  EISA. 
"TWEAKING  AND  REFINING;' 
A  ZEOS  HALLMARK. 

And,  speaking  of  performance.  In  their 
Editors' Choice  review,  PC  Magazine  noted 
"ZEOS  has  a  reputation  for  tweaking  and 
refining  that  shows'.'  That's  the  ZEOS  way. 


THE  COMPLETE 
ZEOS486-33MHZ 
EISA  DESKTOP! 
128K  CACHE.  107M 
DRIVE  &  MORE. 

ONLY  $2595 

486-33MHZ  CPU  with 
built-in  cache  and  math 
coprocessor. 
>  High-speed  128K  SRAM 
secondary  cache. 
8-32  bit  EISA  expansion 
slots.  Also  accepts  8-bit 
ond  16-bit  cards. 

■  1MB  of  high-speed 
RAM,  expandable  to 
a  total  of  32MB. 
Ultra-fast  107MB  IDE 
hard  drive,  choice  of 
1.2MB  or  1.44MB  Teac' 
floppy  drive. 
Genuine  Hercules" 
graphics  controller.  14" 
nigh-res  amber  display 
with  Tilt/Swivel  base. 

■  ZEOS/RS  101-key  Space- 
Saver keyboard. 

■  ZEOS  I/O  Cord  with  two 
high-speed  serial  plus 
parallel  &  game  port. 

■  Full  Weitek  moth 
coprocessor  support. 

■  Rugged  ZEOS  7-bay 
desktop  case  with  hiah- 
capocity  power  supply 
and  two  cooling  fans  for 
increased  component 
life  and  system 
expandability. 

Wrap  it  all  up  with  24- 
Hours-o-Day,  365-Days-a- 
Year  Toll-Free  Technical 
and  Sales  Support  on 
your  ZEOS  Hotline. 
You've  got  a  winner! 

ORDER  NOW  TOLL  FREE 

800-423-5891 

Fax  Orders  Dial:  612-633-1325 
Government:  80O-24S-2449 
GSA  #GS00K91AGS3176 
TOD  (Hearing  Impaired)  Orders 

Call:  8(K>-228-5389 
Outside  US  and  Canada  Call: 

612-633-6131 
MasterCard.  VISA,  Discover, 
Am  Exp.  Z-CARD.  COD  and 
Leasing  Programs. 
Open  24  Hours  a  Day, 
365  Days  a  yeorl 


A  computer  system 


One:  NEC's  revolutionary 
PowerMate  Image"  Series  PCs  give 
you  a  combination  of  features  no 
other  computers  can. 
Our  PowerMate  SX/25i, 
for  example,  offers 
SuperVGA 
capability,  for 
resolution  as  high  as 
1024  X  768.  Plus  NEC's 
unique  local  bus  video, 
which  speeds  information 
display  up  to  200%  faster 
than  competitive  systems. 


Two:  Our  new  generation  of 
MultiSync*  monitors  have  changed 
what  people  look  for  in  a  moni- 
tor. For  instance,  our  new  15" 
MultiSync  3FGx'^  has  an 
active  display  area 
that's  36%  bigger 
than  standard  14" 
screens.  It  also  has  an 
advanced  digital  control 
system.  Higher  refresh 
rates.  And  NEC's  FuUScan™ 
capability,  for  sharp  focus 
even  in  the  comers. 


NEC 

Pimvi  Motv  SX/251 

■  9 

■  a 


1   1 

G 


For  mofB  Intortnatton.  call  1-800  NEC  INFO  or  NEC  Fasif  acts'"  tt;< 


^dCiacaS  1-800-343  4418 


that  proves  1+1=3. 


Three:  Bringing  PC  and  monitor  matically  recognizes  the  monitor  and 

together  in  perfect  harmony  is  NEC's  tunes  it  to  the  optimal  refresh  rate, 

ImageSynC"  technology.  Each  of  our  producing  crisp,  steady  screen  images. 

Image  Series  PCs,  when  connected  to  It  all  adds  up  to  a  system  with  so 

a  Multisync  FG  series  monitor,  auto-  many  pluses,  it's  without  equal. 


HWir  QtA  ANSWHtS 

IHE  PUmiK  QUESnOIK  OF 
AQUNVIKBUm 


The  story  of  one  company's  rise  to 
mq/or  success  with  the  help  of 
the  iDorld^  friendliest  database. 

"When  we  started  MindBusters  Puzzle 
Company,  life  was  simple.  But  we  were 
quickly  swamped  with  orders,  phone  calls, 
and  inventory  problems.  Our  puzzling  bus- 
iness was  a  few  pieces  short  of  complete. 

Fbrtunately  Arthur,  our  business 
consultant,  recommended  Q&A  as  an  easy- 
to-use  database  that  would  help  us  man- 
age our  growing 
business,  with- 


Show  ma  list 


of  sales  Mde  on  April  7th 


by  region. 


Willi  tlielntfUigentAssisUitil'.' 
jiistlj/fX'i/nurmituslin  pUm, 
everyday  Englush.  Itim  V sap  thf  ansurr  in  seconds. 

out  losing  us  in  a  maze  of  complexity. 

He  wasn't  kidding  when  he  said  it  was 
easy— we  set  up  our  first  database  in  min- 
utes. Q&A^  unique  Intelligent  Assistant'" 
makes  it  the  only  database  that  lets  you 
ask  questions  about  your  data  in  plain, 
everyday  English.  So  in  a  flash,  we  got  the 
answers  we  needed. 

Next.we  tackled  a  mail- 
ing to  our  customers.  Q&As 
built-in  word  processor  and 
menu-driven  mail  merge 
process  made  it  a  snap  to 
create  1,000  personalized 
letters  and  address 
labels.  Because  we 
didn't  have  to  figure 
out  how  to  make  our  database  and 
U/17/9I  word  processor  work  together. 

lb  set  up  our  sales  order  and  inventory 
tracking  systems  all  we  had  to  do  was  type 


MAGAZINE 

(  Hull 

Nou'you  can  pnxiuce 
labels  and  letters 


an  entry  form  on  the  screen  to  create  the 
file.  In  just  one  da\,  Q&A  had  ^ivi-n  us 
such  control  over 
our  business,  we 
knew  we'd  be 
ready  for  anything 
And  we  were. 
Om  Mr.  Mystery 
Maze  sparked  a 
nationwide  puzzle 
craze  that  pushed 
sales  to  a  record 
high.  Because  of 
Q&As  simple,  intu- 
itive design,  our 
new  assistant 
was  up  on  it  in 
no  time— with 
out  training.  Soon 
he  had  customized  Q&A  to  post 
sales  and  payments  to  vendors,  gen- 
erate invoices,  and  print  out  reports. 

Before  we  knew  it.  we  had  six  regional 
offices- all  set  up  on  Q&A.  But  some 
of  our  new  employees  were  used  to  other 
types  of  software.  Good  thing  Q&A  imports 
and  exports  data  from  the  most  popular 
spreadsheet,  word  processing, 
%y  and  database  files, 

idlfirs  "  When  we  expanded, 

*^       '     Q&A  grew  with  us.  We  put 
it  on  the  new  network,  so 
everyone  could  share  the 
same  data — at  the  same 
time.  Sales  could  track  new 
personaiiiedmamng  leads,while  Manufacturing 
inrecorrittme.     looked  at  the  samc  data  to 
determine  inventory  needs.  All  the  while, 
we  had  15  operators  feeding  new  orders 
into  our  Q&A  database. 

When  you  think  about  it,  Q&A  solved 


©1992  Symantec  Corpuralion  Q&A  is  » Irademark  of  Symanlw  Cmp  All  rther  namra  arc  Imlpnurks  of  thrir  n^pclivr  itiAm.  In  Eunipccall  31 71  .'631U. 
In  Australia, 6l2-879-«)77.  In  Canada,  •tl6-ai4i-0423  Evwwhere  rtse.  m-lSl-'&'a.  •Oiler  onl>-  valid  in  I' S,  -at  partiripatinj;  dealers  ••tule  supplies  last, 
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our  company's  biggest  riddle:  how  to  grow 
from  a  small,  ver>'  puzzling  business 
to  a  major 
purveyor  of 
puzzles.  It 
really  helped 
us  put  all  the 
i(;ces  together." 
Seeforyour- 
s( 'If  why  Q&A 
has  become  the 
'1  database  for 
small  businesses. 
\  isit  your  dealer 
now,  and  begin 
your  own  Q&A 
success  storv, 
fall  1-800- 
228-4122,ext 
179-PloiaFREEdemo 
disk.  For  a  F,A\  Data  Sheet,  call 
1-800-554-4403  (select  option  1, 
(lociiiui'nt  liio).  rscrsiifQ^iAversion3.0 
or  lower  can  upgrade  to  Q&A  version  4.0 
by  calling  1-800-2284122,  ext  101. 

Special  Limited  Time  Offer! 
The  Symantec  Small  Business  Bundle. 

It's  the  complete  answer  to  automat- 
ing your  busi- 
ness. Buy  Q&A 
and  get 
Quick  Books'" 
( I  ntuit's  power- 
ful accounting 
software  for  non- 
accountants— 
a  $140  value) 
for  FREE!* 


SYMANTEC. 


Cl 


Trends 


TRENDS  &  TECHNOLOGY  SHAPING  THE  PERSONAL  COMPUTER  MARKET 


More  Gucci  than  Gauche 

Fashion  comes  to  portable  computers 

lamshell.  Lunchbox.  Pizza  box.  Portable  comput- 
ers have  many  nicknames,  few  of  which  are  flatter- 
ing. But  there  is  no  law  that  says  portables  have  to 
be  ugly.  AT&T  learned  that  two  years  ago  when  the 
Safari's  outstanding  design  made  it  stand  out  in  a 


crowded  market.  In  the  latest  Silicon  Val 
ley  designs,  form  usually  follows  Tunc 
lion — like   the   trackball   on  Apple 
PowerBook.  And  DOS-to-go  portable^ 
are   finally  breaking  the  mold  with 
Cinderella  systems  from  BCC  and  Dolch 

Dolch's  M.A.C.H.  (Modular.  Adap 
tive.  Computer.  Hardware)  line,  due  h\ 
the  time  you  read  this,  is  as 
sleek  as  a  jaguar  next  to 
Dolch's  P.A.C.  lunchboxes, 
whose  burly  builds  aren't  at 
all  out  of  place  on  a  con- 
struction site.The  M.A.C.H.. 
however,  is  formal  enough 
to  grace  even  the  stuffiest 
executive  boardroom. 

The  M.A.C.H.  is  not  sim- 
ply shallow  good  looks.  De- 
signed by  Barry  Wingate  of 
Los  Gatos,  California  (he 
was  formerly  with  Frogdesign,  the  indus- 
trial design  firm  that  gave  Macintosh  and 
NeXT computers  their  unique  styles),  the 
M.A.C.H.  is  functional  as  well  as  stylish. 
The  M.A.C.H.  is  expandable  through 
bolt-on  hardware  slices  that  let  you  add  a 
slot  at  a  time.  A  1-inch  slice  handles  stan- 
dard adapters,  while  2-inch  slices  take  a 
CD-ROM  drive,  removable  hard  disks, or 
Bernoulli  drives. 

Wingate  designed  the  M.A.C.H.  to 
"incorporate  aesthetics  and  engineering." 
he  said,  and  covered  the  case  with  a 


I 


li's  M.A.C.H.  (above)  and  BCC's 
AvantI  025  break  the  mold. 


I  Libberlikc  material,  used 
in  the  automotive  industry, 
that  ruggedi/cs  it.  Inside, 
ihc  M.A.C.H.  is  liquid- 
cooled,  and  a  temperature- 
controlled  fan  kicks  in  when 
it  encounters  Death  Vallc) 
conditions. 

Notebooks  can  benefit  from  a 
makeover,  too.  BCC's  Avanti  ()2.S,  de- 
signed by  G  VO  Inc.  of  Palo  Alto,  Califor- 
nia, uses  a  special  sliding  hinge  for  the 
screen  that  actually  lets  you  open  and  use 
the  Avanti  025  on  an  airplane  without 
slamming  the  top  of  the  screen  into  the 
seat  in  front  of  you.  The  hinge,  first  pio- 
neered in  1990  by  GVO  for  the  GRiD 
145()sx  notebook,  slides  the  bottom  of 'he 
display  toward  you.  In  order  to  keep  it 
Coniinites  on  pa^e  34 


Mail-Order  PCs 
Still  Tax-Free 

"THIS  IS  A  GREAT  VICTORY."  DE- 
clared  the  Direct  Marketing  Association 
when  the  Supreme  Court  ruled  against 
states  that  wanted  mail-order  firms  to  col- 
lect taxes  on  sales  to  out-of-state  custom- 
ers (Quill  V.  North  Dakota).  But  at  least 
one  direct  marketer  wasn't  celebrating: 
Dell  Computer  Corp.  "It  would  have 
been  to  our  advantage."  says  Dell  spokes- 
person Roger  Rydell.  "if  the  decision  had 
gone  the  other  way."  Unlike  most  PC 
mail-order  companies.  Dell  charges  taxes 
to  customers  in  many  states.  "We're  more 
than  just  a  catalog  company."  explains 
Rydell.  "We  offer  a  wide  array  of  services 
and  support." 

The  battle  between  the  states  and 
mail-order  companies  isn't  over  yet.  The 
Supreme  Court  also  ruled  that  Congress 
has  free  reign  to  decide  the  issue.  "Leav- 
ing it  up  to  Congress  is  appropriate,"  says 
Jim  Bauer,  senior  vice  president  of  Swan 
Technologies,  which  does  not  charge  out- 
of-state  taxes.  "If  Congress  decides  to  tax 
mail-order  sales,  they  can  do  it  fairly.  But 
if  we  had  to  do  it  now.  the  logistics  would 
put  some  companies  under." 

How  Congress  will  balance  the  con- 
cerns of  budget-strapped  states  and  in- 
state retailers  versus  those  of  mail-order 
firms  and  cost-conscious  consumers  is 
anyone's  guess.  What's  likely  is  that  Con- 
gress won't  rock  the  boat  this  (election) 
year. — Mary  Kathleen  Flynn 


Apps  Migrate  to 
Windows  NT 

IBM  BEAT  MICROSOFF  TO  MAR- 
ket  with  a  32-bit  operating  system,  but 
Microsoft  is  determined  to  outdo  Big 
Blue  when  it  comes  to  providing  a  critical 
mass  of  32-bit  applications  for  its  32-bit 
operating  system.  Windows  NT  won't  ship 
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Pipeline  By  Gus  Venditto 

Have  PC  Prices  Hit  Bottom? 

Have  PC  prices  gotten  as  low  as  they  can?  It's  clear  that  the  market  will  not 
tolerate  premium  prices  no  matter  how  advanced  the  technology  or 
trusted  the  name.  That's  all  well  and  good  for  consumers,  but  the  cut- 
throat competition  that's  raging  raises  the  disturbing  notion  that  a  mar- 
ket correction  could  be  coming  soon.  The  clearest  sign  that  we  may  be 
bottoming  out  is  the  trouble  that  leading  PC  makers  have  had  recently. 
Compaq's  declining  market  share  forced  the  company  to  come  up  with  a 
whole  new  line  of  less  expensive  PCs.  IBM's  difficulty  in  maintaining  high  prices 
has  led  it  to  a  series  of  new  measures,  including  selling  PS/2s  direct  for  the  first 
time  and  developing  plans  for  a  low-cost  line  of  PCs  under  a  new  name. 

Finally,  Everex's  purchase  of  Northgate  was  the  most  revealing  development 
of  all.  After  years  of  constant  growth.  Northgate  was  on  a  path  that  would  make 
it  as  large  and  influential  as  Dell.  But  Northgate  posted  large  losses  in  recent 
quarters  and  was  sold  for  the  fire-sale  price  of  $4.5  million.  While  Northgate 's 


reversal  of  fortune  is  due  to  several  factors  (including 
the  expense  of  developing  a  corporate  sales  force), 
Northgate  went  offtrack  when  its  prices  started  rising. 

Some  believe  that  similar  troubles  await  other  compa- 
nies, that  there  will  be  a  series  of  consolidations,  and  that 
prices  will  start  to  rise  in  a  smaller  market. 

I  don't  think  that  will  happen.  It's  impossible  to  pre- 
dict the  individual  fortunes  of  any  one  company,  since  so 
many  factors  come  into  play,  but  today's  climate  of  bar- 


gain prices  is  almost  guaranteed  to  continue  for  a  good  while  longer.  The  most 
telling  sign  of  this  is  that  new  companies  continue  to  enter  the  market,  and  pre- 
cious few  start  life  with  the  goal  of  building  a  preniium  name.  It's  still  common 
for  a  small  group  of  people  to  raise  a  small  amount  of  capital  and  start  selling 
low-cost  PCs  in  a  matter  of  weeks. 

The  factor  that  will  guarantee  the  continuation  of  low  prices  is  the  prolifera- 
tion of  new  processors.  In  recent  years,  a  good  relationship  with  Intel  was  essen- 
tial to  market  leadership;  today  and  tomorrow,  it's  more  important  to  be  listen- 
ing to  customers  and  building  the  machines  they  want. 

There  will  be  some  casualties:  those  companies  that  try  to  dominate  a  market 
segment. The  future  will  belong  to  the  nimble,  the  companies  that  can  deliver  a 
wide  range  of  PCs.  The  future  will  not  be  kind  to  companies  that  try  to  live  on 
their  names  alone. 


Gus  Venditto  is  editor  of  PC  Sources  and  a  contributing  editor  to  PC  Magazine. 


until  year's  end  at  the  earliest,  but  Mi- 
crosoft is  already  boasting  50  32-bit  appli- 
cations that  run  under  it. 

The  Windows  NT  Portability  Lab  is  a 
key  component  of  Microsoft's  developer 
relations  strategy.  Approximately  40 
companies  have  already  visited  the  lab, 
which  is  designed  to  help  developers 
transform  their  16-bit  apps  into  32-bit 
apps.  Robert  Hess,  a  software  design  en- 
gineer in  Microsoft's  developers'  rela- 
tions group,  expects  many  more  compa- 
nies to  take  advantage  of  the  facility  after 
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the  Win32  Professional  Developers  Con- 
ference in  July  Currently,  the  lab  consists 
of  6  stations  (including  two  MIPS  ma- 
chines), which  Microsoft  plans  to  expand 
to  17. 

Wayne  Warren,  vice  president  of  re- 
search and  development  at  Raima  Corp.. 
was  one  of  the  first  developers  to  work  in 
the  lab  when  he  began  porting  Raima 
Data  Manager  to  Windows  NT.  He  says 
the  lab  gave  him  "immediate  access  to  the 
Microsoft  programmers.  These  guys  have 
the  answers.  "  John  Lemire,  a  product  de- 


Microsoft's  Robert  Hess  (left)  and  Wall  Data's  John 
Lemire  port  applications  to  Windows  NT. 


velopmenl  manager  at  Wall  Data  who 
used  the  lab  to  port  Rumba  3270  to  Win- 
dows NT  for  a  demo  at  Spring  Comdex 
adds,  "Working  in  the  lab  let  me  focus 
fully  on  NT  and  not  get  distracted." 

For  both  developers,  the  porting  pro- 
cess was  a  positive  experience.  Both 
agreed,  however,  that  the  editor  and  the 
debugger  could  have  been  better. 
Microsoft's  Hess  pointed  out  that  those 
tools  would  be  improved  in  time  for  the 
preliminary  version  of  the  Win32  Soft- 
ware Development  Kit  (SDK),  which  Mi- 
crosoft is  distributing  at  the  July  develop- 
ers' conference. 

One  important  tool  that  won't  be 
ready  until  a  future  release  of  the  SDK  is 
Win32s,  a  subset  of  the  Win32  API  that 
will  allow  developers  to  write  32-bit  appli- 
cations that  can  run  under  both  16-  and 
32-bit  Windows.  Borland  also  expects  to 
add  this  capability  to  its  development 
tools. — Mary  Kathleen  Flynn 


In-FUght  E-MaU 

AIRLINES  WILL  OFFER  IN-FLIGHT 
modems  as  part  of  the  furniture  beginning 
this  fall. The  first  airline  to  test  the  service, 
USAir,  will  use  the  FlightLink  service 
provided  by  In-Flight  Phone  Corp.  on  se- 
lected 757  airplanes.  Another  company, 
GTE  Airphonc  (which  currently  has  one- 
way air-to-ground  service  on  American, 
Delta,  and  United  Air  Lines),  plans  to  of- 
fer two-way  GenStar  service  on  some  air- 
planes in  1993. 

Current  one-way  service,  which  many 
planes  now  have,  can't  handle  two-way 
(air-to-ground  and  ground-to-air)  com- 
munications. For  about  $2  per  minute, 
both  services  will  be  able  to  use  standard 
communications  software  to  send  and  re- 


Trends 


ceive  faxes  and  e-mail  and  to  log  on  to 
bulletin  boards  and  information  services. 

FlightLink  will  require  a  special  cable 
that  connects  your  notebook's  serial  port 
to  the  FlightLink  system,  but  you  won't 
need  a  modem:  It  will  use  a  9.600-bps  mo- 
dem that  is  installed  on  the  airplane.  The 
signals  will  be  sent  from  a  386-based 
server  PC  that  will  also  be  installed  on  the 
plane. 

Both  systems  will  use  a  digital  system 
that  communicates  to  ground  stations 
across  the  country,  so  you  won't  be  able  to 
use  the  service  more  than  200  miles  off- 
shore. Future  plans  include  satelhte  links 
that  will  extend  the  services  worldwide. 

Now  that  we'll  have  data  ports,  how 
about  adding  an  AC  outlet? 
— Christopher  Barr 


Top  Retail  Software 

Ckiirent   l^st  Product/ 
ranking    issue  Company 

1 

3 

QEMM-386  6.0 

QiKiricnIa  k  Ol'fu  e  Sysifms 

2 

10 

Excel  for  Windows  4.0  Upgrade 

Micrn\t>fl  Corp. 

3 

5 

WordPerfect  5.1  for  DOS 

Wordl'erffcl  Corp. 

4 

1 

Microsoft  Windows  3.1  Upgrade 

Munisufi  Cor/i. 

5 

2 

Microsoft  DOS  5.0  Upgrade  Kit 

MkrosoU  Corp. 

6 

4 

Microsoft  Windows  3.1 

\1icr(isi>ii  Corp. 

7 

11 

Word  for  Windows  2.0 

Microsoft  Corp. 

e 

13 

WordPerfect  5.1  for  Windows 

Wordl'erfca  Corp. 

9 

12 

ProGomm  Plus  2.1 

DiiiaMorm  Icchnologies 

10 

WordPerfect  Windows  Trade  Up 

WordI'vrtcct  C  tirp. 

11 

WordPerfect  Additional  License 

Wordl'vrfi  ct  Corp. 

12 

9 

Stacker  2.0 

Stac  Elecironics 

13 

14 

Word  for  Windows  2.0  Upgrade 

Microsoft  Corp. 

14 

The  Norton  Utilities  6.01 

Syiiianlei  Corp. 

IS 

Quicken  5.0 

Intuit 

The  list  ranks  PC  business  programs 
according  to  the  total  number  of  copies 
shipped  to  stores  and  resellers  in  the  week 
ending  June  6.  1 992.  The  list  is  based  on 

shipments  to  more  than  J2,00()  retail 
locations.  It  does  not  include  sales  made 
directly  by  .software  publishers  and  cannot 
be  interpreted  as  a  picture  of  the  entire 
software  market.  Sales  information 
compiled  by  Ingram-Micro. 

\  DOS  Apps 


^  0 
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Seed  Money  for 
Software  Startups 

IF  YOU'VE  EVER  DREAMED  OF 
starting  up  a  software  company,  now  is  a 
good  time  to  dust  off  your  business  plan 
because  venture  capitalists,  who  have 
been  cautious  about  investing  in  software 
startups  since  the  early  1980s,  are  opening 
their  wallets  once  again. 

"There's  no  semiconductor  investing 
done  today  like  there  was  20  years  ago," 
explains  Ann  Win- 
blad,  a  founding 
partner  of  Hummer 
Winblad  (Emery- 
ville, California),  the 
first  fund  to  focus 
solely  on  software 
companies.  "The 
hardware  market  is 
largely  commodities 
now,  so  software 
starts  to  look  really 
good."  Since  the 
fund  closed  in  1989, 
Hummer  Winblad 

has  invested  approximately  $14  million  in 
nine  software  companies,  including  Arbor 
Software  Corp.  (client/server-based  ap- 
plications). Central  Point  Software  (PC 
Tools  Deluxe),  Powersoft  (development 
tools  for  client-server  apps),  and  Slate 
(pen-based  applications).  In  addition  to 
the  $21  million  still  remaining  in  the  origi- 
nal fund,  Winblad  expects  to  raise  another 
software  fund  next  year. 

"There's  renewed  interest  in  soft- 
ware," says  Kevin  Fong,  a  partner  at  the 
Mayfield  Fund  (Menlo  Park,  California), 
"because  we  have  new  platforms — like 
Windows,  which  is  still  in  its  infancy,  like 
client/server  computing,  personal  digital 
assistants,  and  pen-based  computers.  All 
these  new  platforms  mean  opportunities 
for  new  applications."  Earlier  this  year, 
the  Mayfield  Fund  launched  Mayfield 
Software  Partners,  a  $4  million  fund 
aimed  at  software  startups  in  the  "seed" 
stage.  In  addition  to  money,  Mayfield 
Software  Partners  plans  to  provide  each 
startup  with  a  mentor,  one  of  the  fund's 
famous  limited  partners  such  as 
Broderbund  CEO  Doug  Carlston  or 


Money  for  new  software  companies  is 
also  available  from  funds  that  aren't  fo- 
cused exclusively  on  software. Technology 
Venture  Investors  (Menlo  Park,  Califor- 
nia) still  has  $70  million  left  in  its  $115 
million  fund,  one  third  of  which  is  likely  to 
go  to  PC  software  companies,  says  David 
Marquardt,  a  founding  partner  who  was 
an  early  investor  in  Microsoft  and  is  still 
on  its  board  of  directors.  "The  only  time 
you  can  make  money  in  the  software  busi- 
ness," explains  Marquardt,  "is  when  you 
have  a  paradigm  shift.  With  Windows,  mo- 
bile PCs,  and  the  pen  revolution,  we've 
got  a  whole  new  playing  field." 


Software  Surge 

Unix  Apps  I  Macintosh  Apps 


I  Windows  Apps 


1980 


1991 


Venture  capitalists  are  betting  that  today's  new  platforms  (client-senrar 
computing,  personal  digital  assistants,  pen-based  computers)  will  shake  up 
the  apps  market  as  Windows  3.0  did  in  1990. 

"We  never  stopped  investing  in  soft- 
ware, but  we  are  doing  more  these  days," 
says  Jonathan  Flint,  a  partner  who  spe- 
cializes in  software  at  Burr,  Egan. 
Deleage  &  Co.  (Boston).  "Now  is  a  ter- 
rific time  because  the  march  of  technol- 
ogy has  turned  from  a  trot  to  a  run,"  says 
Flint,  who  is  the  lead  investor  in 
Powersoft.  Burr,  Egan  has  approximately 
$50  million  earmarked  for  electronics 
companies,  which  Flint  expects  will  go 
mostly  to  software,  data  communications, 
and  telecommunications  companies. 
"We're  a  $500  million  firm,  but  we're  still 
very  interested  in  backing  two  guys  in  a 
garage." — Mary  Kathleen  Flynn 


Metaphor  founder  David  Liddle. 


Client/Server 
Apps  Arrive 

SHRINK-WRAPPED  APPLICATIONS 
that  use  client/server  technology  are  fi- 
nally hitting  the  street.  Although  heralded 
as  the  next  big  thing  in  network  databases, 
client/server  applications  are  not  easy  to 
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develop.  It's  a  far  stretch  from  dBASE 
programming,  which  has  long  been  the 
standard  in  PC  database  development. 
Developing  client/server  applications  usu- 
ally involves  programming  in  C  and  SQL, 
and  requires  a  knowledge  of  network  ar- 
chitecture as  well.  As  a  result,  most  of  the 
applications  using  client/server  technology 
are  developed  for  a  vertical  market,  be- 
cause the  high  development  costs  are  only 
incurred  when  a  sale  is  all  but  guaranteed. 

That  is  changing.  Horizontal  client/ 
server  apps  are  beginning  to  appear.  The 
Windows  Support  Group  (212-675-2500) 
is  shipping  The  Corporate  Calendar,  de- 
veloped using  Microsoft  SQL  Server. 
Lucas  Management  Systems  (713-956- 
7511)  is  shipping  Artemis  Prestige,  a 
project  management  program  that  was 
developed  using  Gupta's  SQL  Server  en- 
gine and  Microsoft  Windows.  Both  of 
these  programs  offer  all  of  the  advantages 
of  client/server  technology. They  are  opti- 
mized for  PC  networks,  they  use  Windows 
client  user  interfaces,  and  they  store  data 
in  SQL  databases  that  can  be  accessed 
from  any  compatible  SQL  front  end. 
— Rick  Ayre 


Write  Once,  Read 
Once  Literature 

MARSHALL   MCLUHAN  DIDN'T 
have  Agrippa  (A  Book  of  the  Dead)  in 
mind  when  he  said,  "The  medium  is  the 
message,"  but  that  was  only 
because  Agrippa  didn't  ex-         ^>  .i,-. 
ist  yet.  Nowhere  have  the 
medium  and  the  message 
been  more  closely  inter- 
twined than  in  this  floppy 
disk-based  novel  that  you 
can  read  only  once,  written 
by  William  Gibson,  the 
daddy  of  cyperpunk. 

The  text  of  Agrippa 
comes  on  a  PC-compatible 
floppy  disk  with  a  built-in 
encryption  program  that 
erases  the  text  and  en- 
crypts the  disk  after  you've 
read  the  story.  Also  included  in  the  pack- 
age are  DNA  etchings  by  Dennis 
Ashbaugh  (known  for  his  paintings  of 


Onca-ln-a-lifetitne  experience. 


Briefs 


IBM  IS  PUniNfi  ITS  TOP  EXECUTIVES  ON  (THE)  UNE  to  discuss  OS/2  as 

part  of  its  effort  to  build  a  more  direct  relationship  with  customers.  Between  July 
23  and  26,  IBM  will  exchange  e-mail  with  PC  users  on  ZiffNet,  an  on-line  service 
owned  by  the  company  that  publishes  PC  Magazine  (Type  GO  ZNT:GUEST  or 
call  800-666-0330).  If  you  miss  that  opportunity,  you  can  call  IBM's  new 
HelpCenter  for  technical  support  (800-PS2-2227,  from  8:00  to  5:00).  But  one 
way  the  new  IBM  won't  communicate  with  you  anymore  is  by  answering  reader 
service  cards  generated  by  editorial  material  in  magazines  like  this  one  (although 
it  will  still  respond  to  cards  generated  by  ads). 

"WHO  CAH  DO  THIS  BEHER  THAH  YOUR  LOCAL  PAPER?"  queries 

former  Chicago  Tribune  reporter  Gene  Quinn  about  his  brainchild,  Chicago 
Online,  an  on-line  service  that  focuses  on  local  content  such  as  restaurant  and 
movie  reviews,  hometown  sports  events,  and  politics.  Quinn,  now  general  man- 
ager of  Chicago  Online,  teamed  up  with  America  Online  and  the  Tribune  Co., 
which  publishes  the  Chicago  Tribune,  to  develop  an  array  of  local  services.  Next 
stop:  Orlando,  where  the  Tribune  Co.  owns  the  Orlando  Sentinel.  (To  order,  call 
800-922-0808.) 

HALFTOHE  PRIHTIHG  GOT  ANOTHER  ENHAHCEMENT  when  Destiny  Tech 

nology  Corp.  brought  out  its  new  D9010  single-chip  laser  printer  controller, 
which  extends  the  company's  Edge  Enhancement  Technology  for  text  and  line 
art  to  halftone  images.  Acer,  Apple,  LaserMaster,  Xante,  and  XLI  have  also  de- 
veloped halftoning  technologies  over  the  past  year  (Trends,  May  12). 
— Mary  Kathleen  Flynn 


computer  viruses)  that  undergo  irrepa- 
rable mutations  as  they're  exposed  to 
light. 

This  ephemerality  is  all  a  part  of  the 
experience  of  the  story,  which  deals  with 
Gibson's  memories  of  his  father,  who  died 
when  the  author  was  six  years  old.  These 
memories,  like  the  technology  that's  being 
used  to  convey  them,  exist  only  as  a  mo- 
ment in  time. 

"I  like  the  idea  that  the 
technological  platform  will 
sink  into  the  past,"  says 
Gibson.  "In  100  years, 
people  might  have  little 
squishy  things  that  look 
like  lumps  of  modeling  clay 
that  will  read  any  kind  of 
electromagnetic  medium 
you  wrap  them  around.  I 
would  imagine  you  have  to 
get  to  a  point  where  some- 
body will  have  a  universal 
reading  device." 

This  once-in-a-lifetime 
experience  doesn't  come  cheap,  though: 
The  package  is  being  published  by  Kevin 
Begos  Publishing  (New  York,  New  York) 
in  two  limited  editions,  one  priced  at  $450, 
the  other  priced  at  $1,500.  The  lower- 
priced  edition  buys  you  the  Agrippa 
floppy  disk  along  with  reproductions  of 
the  Ashbaugh  etchings,  encased  in  a  cloth 
box.  For  $1,500,  you  get  a  cast  bronze  box 
and  original  etchings.  If  you  can't  afford 
either,  wait  for  the  one-time  broadcast 
this  fall  to  as-yet  undetermined  bulletin 
boards  and  museums. 
— Gayle  C.  Ehrenman 


More  Gucci 

CONTINUED  FROM  PAGE  31 

slip-  and  scratch-resistant,  the  Avanti  025 
features  a  "soft-touch"  finish  to  protect  it. 

GVO's  Michael  Barry  expects  innova- 
tions to  show  up  first  on  portables  rather 
than  on  desktop  systems  because  por- 
tables "are  more  sensitive  to  the  fashion 
world."  Carrying  a  high-tech  notebook  is 
"a  statement  of  how  well  I'm  plugged  into 
this  technical  world." 

While  being  a  slave  to  fashion  usually 
costs  you  more  money,  Barry  says,  "It 
doesn't  cost  more  to  do  a  good  design 
right  the  first  time."  Amen. 
— Christopher  Barr 
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Source:  PC  World  survey  of  customers  who  oum 
Notebooks,  January,  1992. 
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Now.  A  color  notebook  that's  one  of  the 
lightest  yet!  The  new  ZEOS  Color  Note- 
book packs  it  all  in  at  only  6. 7  lbs. — 
including  the  batterv! 


A  color  notebook  that's  reli- 
able. In  PC  Magazine's 
recent  Service  and 
Reliability  issue,  only 
ZEOS  Notebooks 
"achieved  significantly 
higher-than-average  ratings 
in  all  four  categories"  [overall 
reliability,  future  likelihood  of  buying,  satisfac- 
tion with  repair  service,  satisfaction  with  tech 
support}.  You'll  get  all  of  the  above  with  your 
new  ZEOS  Color  Notebook! 


Yom  New  Color 
Notebook! 


Only$3295fromZBOSl 


It's  here... the 
ZEOS  Color  Not^ 
bodd  From  the  com- 
pany that  brought 
you  one  of  the  most 
awarded  Notebodts 
in  the  industry. 
The  ZEOS  Cdor 
Notebook  offers  you 
more  features,  in- 
credible support... 
a  lot  more  than  just  a  great  price.  Take  a  look! 

GREAT  COLOR,  GREATER  CARACITY  AND  A  CACHE! 

Remember  what  a  difference  it  made  when  you 
switched  to  a  cdor  desktop?  With  the  new  ZEOS  Cdor 
Notebodt,  youll  enjoy  vivid  cdors  from  a  palette  of  256 
on  your  full-size  9.5"  display  And  there's  more. 

0  Fast  drives  and  loads  of  storage  with  hard  disk 
right  up  to  130MB.     Unbelievable  25MHz  SL  per- 
formance, coupled  with  our  64k  built-in  cache.  Staixiard. 
BlUp  to  20MB  of  high-speed  RAM  for  the  most  demand- 
ing applications.  ^A  built-in  high  density  1.44MB  3.5" 
floppy  drive.  I^Serial,  parallel,  external  VGA  and  key- 
beard  ports.  Use  your  system  as  a  desktop  PC  too! 
^Send  and  receive  fax/modem  available,  so  you  can 
always  stay  in  touch!  And  that's  not  all. 

THE  INTELLIGENCE  OF  THE  386SL  CHIR 

Intel  designed  the  new  386SL  processor  specifically  for 
notebooks.  And  they  were  right  on  tai^geti  According  to 
PC  Magaane ,  this  shar  p  new  frocessor  "prra™ses  to  extend 
the  battery  life  of  portable  PCs  significantly,  not  by  draw- 
ing less  power  but  by  being  intelligent  enough  to  power- 
down  the  memory,  disks,  modem,  video  and  ports  when 
they  are  not  in  use.  The  results  can  be  impiessive.. 

Impiessive  indeed!  Youll  find  that  the  proces- 
sor in  your  new  ZEOS  Cdor  Notebook  makes  it 


perfect  for  the  stop- 
and-gp  computing 
that  you're  likely  to 
do  every  day. 


MANAGE  YOUR 
POWER. 

Or  if  you're  worth- 
ing non-stop,  youH 
get  plenty  of  life  out 
of  the  battery;  about 
2  to  3  hours  is  stan- 
dard. You  can  get  even  more  life  by  using  the  program- 
mable power  management  features.  And  here's  another 
really  neat  benefit  we  know  youH  love.  You  can  change 
batteries  without  having  to  shut  off  the  system.  You 
can  even  use  Suspend/Resume  when  you're  working  in 
Windows!  Speaking  of  Windows . . . 

FREE  LOTUS  SOFTWARE! 

We  don't  just  stop  with  great  hardware!  In  packages 
2  and  3  we're  giving  you — absdutely  free — your 
choice  of  two  of  the  most  popular  Windows  software 
applications  on  the  market  today!  Choose  fran  Lottts 
1-2-3  for  Windows,  Ami  Pro  2.0  and  Freelance  Graphics 
for  Windows.  And  that's  in  addition  to  Microsoft  IX)S 
5.0  and  Windows  3.1.  Complete  and  fiilly  document- 
ed, these  software  packages  alcaie  are  worth  close 
to  $1000.  They're  yours— free— from  ZEOS! 

WE'RE  HERE  FOR  YOU  24  HOURS  A  DAY. 

Buying  fran  ZEOS  means  you  also  receive  our  award- 
winning  after-the-sale  suppcxt  arxi  service:  24-Ifour-a-Day 
Tdl-Free  Technical  Support,  365  days  a  year.  Any  ques- 
tions about  your  new  Cdor  Notebook,  we'll  be  happy  to 
answer  them — any  time  of  the  day  or  night'  You  also  re- 
ceive our  30-Day  Absdute  Satisfaction  Money-Back 
Guarantee  and  One  Year  Limited  Warranty  You're 
going  to  be  very  satisfied.  We  guarantee  it! 
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sibjtatoappnival.  Leasmit  pniKnvTw  an- avaibbh-  All  prints  and  sprctfica- 
tHfis an-  subittt  tiichanm-  witNiul  notre,  IVast-call  tuamfirm  pnctnK. 
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Only  $3295! 
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FINALLY...AN  AFFORDABLE 
COLOR  NOTEBOOK! 

CHOOSC  YOUR  PACKAGe—OR  WE  CAN 
CUSTOM-BUILD  TO  YOUR  SPCCIFICATIONSI 

PACKAGE  #1— ONLY  $3295! 

I  386SL-25  MHz  CPU  with  64k  cache 
1  2MB  RAM 

m  60MB  high-speed  IDE  hard  drive 

■  Built-in  high-density  (1.44MB) 
3.5"  floppy  drive 

■  High-res  640x480  passive  matrix  color 
VGA  LCD 

■  A  slim  8.5x11"  in  size;  total  system  weighs 
only  6.7  lbs.  with  battery! 

■  Light,  snap-ia  snap-out  NiCod  batteryi  2.5 
hours  of  oattery  life  typical;  more  with 
power  managementi 

■  Triclcle-charge  or  one  hour  quick-charge. 
Extra  battery  pocks  available 

■  Suspend /resume — even  in  Windows 

1  When  battery  runs  low  you  can  change 
batteries  witnout  having  to  shut  off  the 
system! 

85-key  keyboard  with  embedded  numeric 
keypad,  12  dedicated  function  keys 
Serial,  parallel,  keyboard  and  external 
video  ports 

Moth  coprocessor  support 

30- Day  Absolute  Satisfaction  Money- Back 

Guarantee  and  complete  ZEOS  Customer 

Satisfaction  Package 

One  Full  Year  Limited  Worronty 

24-Hour-a-Day  Toll- Free  Technical  Support, 

365  Days  a  Year 

PACKAGE  #2— ONLY  $3895! 

Load  up  your  Notebook!  We've  included  free 
software,  internal  send /receive  fox  modem 
and  more.. .all  at  an  incredible  pricel 
4MB  RAM 

60MB  IDE  hard  drive 

Internal  send  and  receive  fax  modem! 

■  Custom-fitted  carrying  case 

■  Genuine  Microsoft  Mouse 

MS-DOS  5.0,  Windows  3. 1,  and  your  choice 
of  two  Windows  applications,  cnoose 
from  Lotus  1-2-3  for  Windows,  AmiPro  2.0 
and  freelance  Graphics  for  Windowsl 

PACKAGE  #3— ONLY  $44951 

Go  all  the  way  to  8MB  of  memory,  130MB 
hard  drive,  extra  batter v... this  could  be  the 
only  PC  you'll  ever  neea! 
8MB  RAM 

■  130MB  IDE  hard  drive 

■  Internal  send  and  receive  fax  modem! 

■  Custom-fitted  carrying  case 

■  Additional  snap-in,  snap-out  NiCod  battery 
Genuine  Microsoft  Mouse 

MS-DOS  5.0,  Windows  3.1,  and  your  choice 
of  two  Windows  applications.  Choose 
from  Lotus  1-3-3  for  Windows,  Ami  Pro  3.0 
and  Freelance  Graphics  for  Windowsl 


ORDER  NOW  TOLL  FREE 

800-423-5891 

Fox  Orders:  612-633-1325 

Government:  800-245-2449 
Outside  US.  and  Canada:  612-633-6131 
Hearing  Impaired  (TDD):  800-228-5389 
MasterCard,  VISA,  Discover,  American 
Express,  Z-Cord,*" 
COD  and  Leasing 


Open  24 
Hours  a  Day, 
365  Days 
a  Year! 


COLOR  NOTEBOOK  NOW! 


ZE(  )S  set  the  standard  for  monochrome  Notebooks. 
Now  we're  doing  the  same  for  color:  a  386SL  CPU,  free 
Lotus  softw'aR\  award-winning  ZE(  )S  service  and  suppcal. 
All  of  this  can  he  yours.  So  whiy  not  call  us  right  now? 

800-423-5891 

CIRCLE  038  ON  REAOeR  SfcRVICE  CARD 


Free  While  Quantities  Last 


Which  data  compression  product? 


Read  what  the  experts 
have  to  say. 

You  probably  need  more  disk  space.  Right? 
If  you're  running  Windows'"  you  must 
have  more  disk  space.  So  now,  the  ques- 
tion isn't  whether  you  need  data  compres- 
sion, it's  which  data  compression  product? 
So  listen  to  the  experts. 

The  independent  testing  labs  of  NSTL,  Inc., 
recently  completed  the  most  in-depth  and 
comprehensive  study  on  data  compression 
done  to  date.  This  Software  Digest  Ratings 
Report  rates  Stacker™  highest  in  perfor- 
mance, versatility,  ease  of  learning  and  ease 
of  use.  In  fact,  Stacker  AT/16  and  Stacker 
2.0  software  are  the  only  products  'recom- 
mended' by  the  report. 

But  that's  to  be  expected  for  Stacker.  After 
all,  it's  won  just  about  every  major  award 
in  the  industry.  Now  who  would  you  trust 
your  data  to? 

So  what  are  you  waiting  for?  Your 
disk  isn't  getting  any  bigger  while  you 
sit  there. 


stacker  is  a  Inidcnurk  of  Sue  Hlccinmic?,.  Stac  is  a  rcKiMcn-d  rnuk-maric  of  Mac  Fltxinmlfs. 

Si^utire  IMgesI  and  Kallngs  Kepitn  air  itviMcml  iraikniark*  of  Nsn„  Inc  V  hultnrs  is  a  Track-mark  of  Mitrosofi  Corporaiion 

CIRCLE  061  ON  READER  SERVICE  CARD 


Get  Your  FREE  Report  Now! 

If  you're  like  most  PC  users,  your  data  is  worth 
more  than  your  computer.  So  get  all  the  facts  before 
you  choose  a  data  compression  product. 

Call  us  now  for  your  free  summary  report! 

1-800-522-7822,  ext.  6800 

1-619-431-7474  in  Europe  call/fax  Stac  U.K. 
Phone  (44)  734-776484  Fax  (44)  734-894618 
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The  Data  Compression  Company. 
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■  Compaq,  Librex,  Samsung,  ZDS 

Newest  Notebooks  Offer 
Desktop  Features 

Removable  hard  disks.  Built-in  LAN  adapters.  Vivid  color.  That's  what's 

new  in  the  newest  notebook  PCs.  We've  evaluated  five  systems  here 

that  shipped  too  late  to  be  included  in  this  issue 's  portable  PC  cover  story. 

Compaq 
Contura  3/25 


BY  GREG  PASTRICK 

It  is  dark  gray,  features  a 
rounded  shape,  and  has  a  silly 
name,  but  it's  a  Compaq.  The 
new-look  Compaq  Contura 
3/25  notebook  is  part  of 
Compaq's  clone-beater  strat- 
egy and  packs  an  aggressive 
price/performance  punch  to 
startle  mail-order  competi- 
tors. 

The  6.2-pound  Contura  is 
built  around  either  a  20-  or 
25-MHz  386SL  chip  and  is 
bundled  with  a  color-matched 
side-mounting  Logitech 
trackball.  The  $2,099  model 
we  tested  comes  with  the  25- 
MHz  386SL,  4MB  of  RAM,  a 
64K  cache,  a  60MB  hard  disk, 
a  backlit  LCD  panel  with  32 
shades  of  gray,  512K  of 
VRAM,  and  an  expansion 
slot  for  the  company's  new 
line  of  under-$300  internal 
fax/data  modems. 

It's  all  packaged  in  a 
sculpted  case  designed  to  ap- 
peal to  people  with  an  affinity 


for  Infinitis,  but  there's  more 
to  the  machine  than  looks.  It 
distinguishes  itself  with  video 
performance  that  is  far  better 
than  the  average  for  25-MHz 
386SL-based  portables.  Its 
Graphics  Winmark  score  of 
1.78  also  shows  respectable 
graphics  handling. 


Processor,  memory,  and 
disk  scores  for  the  Contura 
are  consistent  with  the  aver- 
age performance  of  others  in 
its  class.  On  our  battery  run- 
down test,  the  Contura's  bat- 
tery life  was  1  hour  13  min- 
utes less  than  the  Zenith  Data 
Systems  Z-Note  325L  Model 


60's  (see  review),  but  at  2 
hours  36  minutes,  it's  a  reli- 
able power  supply. 

On  many  counts,  the 
Contura  represents  a  shock- 
ing departure  from  Compaq's 
standard-issue  family  of  por- 
tables. Fortunately,  its  perfor- 
•  Continues  on  page  40 


■  Graphics 

CorelDRAW  3.0: 
The  Ultimate 
Graphics  Bargain 


BY  LUISA  SIMONE 


CorelDRAW.  Version  3.0, 
is  the  bargain  of  the  year.  For 
only  $595,  you  get  the  now- 
classic  vector  drawing  prod- 
uct, a  charting  program,  a 
bitmap  image  editor,  a  stand- 
alone autotracing  program,  a 
file-management  program, 
and  a  screen-show  utility  The 
entire  toolkit,  which  requires 
23MB  of  hard  disk  space  if 
fully  installed,  includes  Corel- 
DRAW, CorelChart,  Corel 


Photo-Paint, 
Corel  Trace, 
CorelMosaic, 
and  CorelShow. 

The  greatest 
star  of  this  con- 
stellation is  still 

CorelDRAW.   

The  deceptively  simple 
toolbox,  which  still  contains 
fewer  than  a  dozen  tools,  en- 
sures that  Corel-DRAW  re- 
mains the  easiest-to-use 
graphics  product  on  the  mar- 
ket today.  Longtime  users  of 


ROTATION;  CorelDRAW  uses  Roll  Up  win- 
dows to  give  you  easy  access  to  complex 
drawing  functions. 


this  product  will  be  happy  to 
hear  that  the  toolbox  has 
been  tweaked  to  include  both 
a  freehand  stylus  and  a 
Bezier  curve  stylus. 

Other  interface  improve- 
•  Continues  on  page  42 
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Compaq  Contura 

CONTINUED  FROM  PAGE  39 

mance  is  no  surprise.  With 
memory  expansion  up  to 
12MB  and  a  120MB  hard  disk 
option  at  prices  that  match  or 
beat  its  competition,  the 
Contura  is  a  welcome  and 
successful  player  in  this 
crowded  mari^et.  Even  with 
its  purple  buttons. 
•  List  Price:  Compaq  Contura 
3/25.  with  4MB  RAM,  60MB 
hard  disk,  $2,099;  with 
120MB  hard  disk,  $2,499; 
Contura  3/20,  with  2MB 
RAM,  40MB  hard  disk, 
$1,699;  with  84MB  hard  disk, 
$1,999.  Compaq  Computer 
Corp.,  RO.  Box  692000, 
Houston,  TX  77269;  800-345- 
1518. 

Circle  419  on  reader  service  card 

Compaq  LTE 
Lite/25c 

BY  GREG  PASTRICK 

The  hype  may  focus  on  its 
color  display,  but  the  real  ap- 


Benchmark  Tests:  Notebook  PCs 


NotaMe  parfennara  are  the  ZDS  Z-Nota  3251  MoM 
60,  with  an  exceptional  battery  life  of  3  houra  49 
minutes  wtth  Its  power-conservation  features 
disabled,  and  the  Compaq  Contura  3/2S,  which  turned 
In  excellent  video  results. 


We  used  PC  Magazine  Labs'  Hardware  Performance  Tests, 
Release  6.0,  to  measure  the  PC's  processor,  memorY,  disk, 
and  video  subsystem  performance.  The  Graphics  Winmark 
is  the  geometric  mean  of  12  Windows-based  graphics  tests 
from  WINBENCH  2.5,  weighted  to  reflect  how  frequently 
various  functions  are  used. 


Processor 
(operations 
per  second) 

Memorv 
(kilobytes 
per  second) 

Disk 
(kilobytes 
per  second) 

Video 
(thousands 
of  operations 

Graphics 
Winmark 
(megapixels 

Battery 
Rundown 
(houn: 

per  second) 

per  second) 

minutes) 

ZDS  Z-Note  325L  Model  60 1386SL/25I 

130 

2.888 

86 

1,771 

1  40 

349 

Compaq  LTE  Lite/25c  (386SL'25 
active-matrix  color) 

130 

2,911 

86 

3,105 

182 

137 

Compaq  Contura  3/25  (386SL/25) 

128 

2,736 

87 

2,876 

178 

236 

386SL/25  average 

127 

2,722 

86 

1,443 

122 

N/A 

Samsung  NoteMaster  386SXLy25 
(Am386SXiy25) 

117 

2.111 

92 

681 

086 

1  38 

Am386SXL/25  average 

117 

2,184 

87 

1,031 

1.06 

N/A 

Librex  T386SX  I386SX./201 

96 

1,843 

78 

1,970 

137 

157 

386SX/20  average 

91 

1,762 

87 

1.018 

0  95 

N/A 

N/A — Not  applicable  PC  Magazine  Labs  has  not  yst  run  ttie  test  on  enough  machines  of  this  type  to  compute  a  meaningful  average  score 


IN-COLOR:  Compaq  puts  active- 
matrix  color  on  its  new  Lite/25c 

peal  of  the  Compaq  LTE  Lite/ 
25c  is  its  solid  integration  of 
features  and  options.  Not 
only  do  you  get  active-matrix 
color,  but  also  more  memory 
and  a  larger  cache  than  in 
previous  LTE  Lites.  The  sys- 
tem also  comes  with  an  inge- 
nious built-in  trackball. 

At  $4,999,  the  Lite/25c  is 
still  too  costly  for  many.  But 


for  business  applications  that 
demand  color,  it's  a  bargain 
compared  with  the  $5,999 
NEC  UltraLite  SL/25C. 

The  base-priced  model 
comes  with  4MB  of  RAM,  a 
64K  external  processor  cache, 
an  84MB  hard  disk,  and  a 
256-color  active-matrix 
TFT  (thin  film  transistor) 
display  with  512K 
VRAM.  A  model  with  a 
120MB  hard  disk  is 
priced  at  $5,399. 

The  Lite/25c  did  ex- 
tremely well  on  our  video 
performance    tests.  Its 
Graphics  Winmark  score 
is  far  better  than  that  of 
its  closest  competitor,  the 
ZDS  Z-Note  325L.  The 
Lite/25c"s  processor  and 
—  disk  measures  are  consis- 
tent with  other  systems  in  its 
class,  but  the  Lite/25c  beats 
the    average    for  25-MHz 
386SL  memory  scores.  Unfor- 
tunately, though,  the  power- 
hungry  display  helps  to  drain 
the  Lite/25c's  battery  in  1 
hour  37  minutes. 

Amenities  like  the  accu- 
rate pop-up  power-drain 
gauge  are  useful,  and  the 


trackball  is  cleverly  designed. 
It's  really  more  of  a 
"ihumbmouse"  mounted  to 
the  lower-right-hand  side  of 
the  display,  with  the  buttons 
placed  on  the  back  of  the  dis- 
play. The  clear,  colorful 
screen  can  be  readily  seen 
from  a  wide  range  of  angles, 
which  makes  the  system 
workable  as  a  portable  pre- 
senter. The  Lite/25c  sets  a 
new  price  point  for  active- 
matrix  color  portables,  and  it 
does  so  without  compromis- 
ing quality  or  performance. 
•  List  Price:  Compaq  LTE 
Lite/25c,  with  4MB  RAM, 
64K  cache,  84MB  hard  disk, 
active-matrix  color  display, 
$4,999;  with  120MB  hard 
disk,  $5,399.  Compaq  Com- 
puter Corp.,  RO.  Box  692000, 
Houston,  TX  77269;  800-345- 
1518. 

Circle  420  on  reader  service  card 

Librex  T386SX 

BY  CAROL  LEVIN 

Design  a  slim,  modular  note- 
book, offer  a  PCMCIA  slot 
and  plenty  of  upgrade  op- 
tions, give  it  a  good  battery 


life,  and  you've  got  the  $2,499 
Librex  T386SX.  Best  of  all, 
it's  not  an  ounce  over  5 
pounds  and  measures  1.5  by 
11.5  by  8.5  inches  (HWD). 
The  Librex  is  stronger  than 
most  notebooks,  and  the  rub- 
berized case  is  slip-proof  and 
scratch-proof. 

Based  on  a  386SXy2()  pro- 
cessor, the  Librex  cleverly 
hides  several  expansion  com- 
partments. The  removable 
40MB  hard  disk  slides  out 
easily  for  unlimited  data  stor- 
age and  simple  data  security. 
The  external  bus  connector 
for  the  external  floppy  disk 
drive  is  concealed  on  the  left. 
Flip  open  a  door  below  the 
Spacebar  and  you  can  feed  in 
a  RAM  module  ($299  for 
2MB,  $459  for  4MB,  and  $999 
for  8MB);  the  Librex  accom- 
modates up  to  12MB  of 
RAM.  The  backlit  display 
supports  64  shades  of  gray. 

Librex  Computer  Systems 
is  one  of  the  first  developers 
to  implement  PCMCIA,  an 
I/O  standard  for  credit 
card-size  peripherals.  You 
can  slide  in  a  fax/modem  card 
•  Continues  on  page  41 
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($499)  or  a  1MB  flash 
memory  card.  The  single 
PCMCIA  slot  is  both  the 
Librex's  best  and  worst  fea- 
ture, though:  A  PCMCIA  sys- 
tem really  needs  two  slots 
to  be  useful. 

The  notebook  lacks 
the  integrated  power- 
management  features  of 
the  SL  chip,  but  its  con- 
servation features  are 
well  thought  out.  There's 
a  "forced  sleep"  mode,  a 
battery  that  lasted  a  re- 
spectable 2  hours,  and  an 
internal  sub-battery  that 
powers  the  system  for  5 
minutes  while  you  re- 
place the  battery. 

Compared  with  other  386/ 
20s,  the  Librex  performed 
about  average  on  our  proces- 
sor and  memory  tests,  lagged 
behind  on  our  disk  test,  and 
scored  among  the  top  per- 
formers on  our  video  and 
Graphics  Winmark  tests. 

Though  faster  notebooks 
at  this  price  are  plentiful,  the 
clever  design,  PCMCIA  slot, 
and  removable  hard  disk  put 
the  lightweight  Librex 
T386SX  at  the  forefront  of 
notebook  technology. 
•  List  Price:  Librex  T3H6SX, 
with  4MB  RAM,  40MB  hard 
disk,  $2,499:  SOMB  hard  disk. 
$999;  nOMB  hard  disk, 
$1,599;  fax/modem  card, 
$499.  Librex  Computer  Sys- 
tems Inc.,  1140  Ringwood  Ct., 
San  Jose,  CA  95131;  800-248- 
4880,  408-441-8500. 

Circle  422  tm  rcatlvr  MTvicc  cant 

Samsung 

NoteMaster 

386SXL/25 

BY  MITT  JONES 

Like  the  Librex,  the  new 
$2,299  Samsung  NoteMaster 
386SXL/25  has  a  removable 


hard  disk.  While  some  buyers 
will  balk  at  the  relatively 
short  battery  life  of  this  ca- 
pable. 5.8-pound  notebook, 
the  well-designed  hard  disk 
provides  welcome  flexibility. 

Based  on  the  25-MHz 
Am386SXL    processor,  the 


the  Samsung  NoteMaster 
386SXL/25  should  prove  a 
bargain  with  just  the  right 
mix:  low  weight,  low  cost,  and 
solid  performance. 
•  List  Price:  NoteMaster 
386SXU25,  with  2MB  RAM, 
60MB  hard  disk,  DOS  5.0. 


ROAD  WARRIORS:  The  Librex  T.^86SX.  Samsung  NoteMaster 
.mS XL/25,  and  ZDS  Z-Note  325 L. 


NoteMaster  measures  a  trim 
1.8  by  11  by  8.5  inches,  comes 
with  2MB  of  RAM,  employs 
a  lO-inch  LCD  VGA  display 
capable  of  64  shades  of  gray, 
and  provides  a  25-pin  parallel 
port,  a  9-pin  serial  port,  a  15- 
pin  external  VGA  port,  and  a 
mini-PS/2-style  mouse/key- 
board connector. 

A  compartment  along  the 
left-hand  side  accepts  up  to 
two  proprietary  expansion 
modules.  Our  evaluation  unit 
added  a  9,6()0-bps  fax/data 
modem  ($399)  and  2MB  of 
RAM  ($349).  It  accepts  a 
maximum  of  8MB  of  RAM. 

Our  test  unit  turned  in  a 
disappointing  battery  run- 
down time  of  1  hour  38  min- 
utes, but  the  nickle  cadmium 
battery  weighs  only  0.7 
pounds,  which  helps  explain 
the  low  battery  life.  The  note- 
book performed  about  aver- 
age on  our  processor, 
memory,  and  disk  tests,  but  it 
dropped  below  average  on 
our  video  and  Graphics 
Winmark  tests. 

If  you  are  able  to  over- 
look its  short  batterv  life. 


utilities.  $2,299;  2,400-bps  data 
modem.  $249.  Samsung  Elec- 
tronics America,  lnformati(m 
Systems  Division,  105  Chal- 
lenger Rd.,  Ridge  field  Park, 
NJ  07660;  201  ■229-4000;  fa.x, 
201-229-4047. 

Circlv  -IJ-I  on  reader  service  caril 

ZDS 

Z-Note  325L 

BY  DON  WILLMOTT 

Zenith  Data  Systems  has 
filled  the  $3,599  386SL/25- 
based  Z-Note  325L  Model  60 
with  some  novel  ideas  and 
wrapped  them  up  in  an  at- 
tractive new  case  that  fore- 
shadows the  future  look  of  all 
ZDS  systems,  both  desktops 
and  portables. 

The  6-pound  Z-Note  (8 
pounds  with  its  too-large  AC 
adapter)  comes  with  2MB  of 
RAM.  a  60MB  hard  disk,  and 
a  backlit  LCD  panel  capable 
of  64  shades  of  gray.  Chief 
among  its  innovations  is  its 
LAN-ready  status.  Client 
shells  for  LAN  Manager, 
NetWare,  and  VINES  net- 


works are  preinstalled,  and  a 
built-in  thick  Ethernet 
adapter  and  Ethernet  chip  set 
on  the  motherboard  send 
data  at  speeds  up  to  four 
times  that  of  external  LAN 
adapters.  Thin  Ethernet  and 
twisted-pair  lOBaseT  adapt- 
ers retail  for  $129  each. 

Another  innovative 
option  is  the  $149 
Readydesk  Port  Repli- 
cator, a  2-inch-deep  ac- 
cessory that  attaches  to  a 
port.  The  Replicator's 
parallel,  serial,  VGA, 
mouse,  and  AC-power 
connections  match  the  Z- 
Note's  own  ports. The  de- 
vice lets  you  make  a 
quick  getaway  (or  home- 
coming) if  you're  using 
your  Z-Note  as  a  desktop  PC 
as  well  as  a  portable. 

Power-saving  features  in- 
clude the  SL  chip  itself  and  a 
clever  rest/resume  feature 
that  lets  you  close  the  ma- 
chine and  pick  up  exactly 
where  you  left  off — even  days 
later. 

The  Z-Note  was  the  best 
performer  on  our  battery  run- 
down test,  lasting  almost  4 
hours.  On  other  tests,  it  per- 
formed like  other  386SL  sys- 
tems, coming  in  slightly  above 
average  on  our  Graphics 
Winmark  test  and  below  aver- 
age on  tests  of  video  speed. 

An  upcoming  active-ma- 
trix color  model  should  prove 
enticing  (and  expensive),  but 
for  now,  the  Z-Note  is  an  ad- 
mirable system,  especially  for 
users  who  want  to  plug  right 
into  a  LAN. 

•  List  Price:  Zenith  Data  Sys- 
tems Z-Note  325L  Model  60, 
with  2MB  RAM,  60MB  hard 
disk,  $3,599;  with  85MB  hard 
disk,  Logitech  TrackMan, 
$4,299;  with  120MB  hard 
disk,  $4,899;  2,400-bps  mo- 
dem. $349.  Zenith  Data  Sys- 
tems,  2150  E.  Lake  Cook  Rd., 
553-0331. 
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ments  include  the  ability  to 
edit  an  image  in  preview 
mode  and  to  type  text  directly 
on-screen.  In  addition,  the 
new  layer  manager  serves  a 
dual  purpose.  You  can  orga- 
nize complex  drawings  by 
segregating  elements  into  dis- 
crete layers,  and  a  special  grid 
layer  lets  you  use  any  kind  of 
object  as  a  guideline. 

Perhaps  the  most  dramatic 
addition  to  Corel  3.0  is  a  new 
modeless  dialog  box  called  a 
Roll  Up  window.  Roll  Ups 
give  you  push-button  control 
over  Corel's  impressive  col- 
lection of  formatting  options 
and  special  effects  (such  as 
3-D  extrusions,  text  along  a 
path,  and  blends).  For  ex- 
ample, the  Extrude  Roll  Up 
window  lets  you  set  the  posi- 
tion and  strength  of  a  light 
source  by  clicking  on  an  icon 
of  the  sun. 

PAGE  LAYOUTS 

Corel  2.0  made  it  possible  to 
create  page  layouts  by  adding 
paragraph  text  controls  and 
automatic  columns.  Version 
3.0  builds  upon  these  DTP- 
like  features  by  adding  a 
spell-checker,  a  thesaurus, 
and  hyphenation  functions. 
Unfortunately,  the  program 
still  can't  automatically  wrap 
text  around  other  objects. 

Although  the  program  will 
work  with  Windows  3.0,  using 


Windows  3.1  will  simplify  ac- 
cess to  the  TrueType  and 
Adobe  Type  1  fonts  that 
Corel  now  supports  directly. 
The  floppy  disk  installation  of 
Corel  contains  over  150 
TrueType  fonts. 

The  old  WFNBoss  utility 
that  let  users  translate  Type  1 
fonts  into  Corel's  proprietary 
font  format  is  history  i — 
Creating  Type  1  (and 
even  TrueType)  fonts  is 
now  a  simple  matter  of 
using  an  export  filter. 

The  Corel  Graphics 
Toolkit  takes  full  advan- 
tage of  OLE  (object  link- 
ing and  embedding).  You 
can  insert  Corel  drawings 
directly  into  applications 
like  Word  for  Windows  or 
insert  Excel  spreadsheets 
directly  into  a  Corel- 
DRAW file. 

The  CorelShow 
screen-show  utility  can 
handle  only  the  most  ba- 
sic presentation  tasks. 
You  can  set  a  page  size, 
choose  a  single  back- 
ground for  the  entire  presen- 
tation, generate  printouts, 
and  assign  transition  effects. 
Amenities  are  few,  but  do  in- 
clude a  slide  sorter  and  the 
capability  to  play  back 
Autodesk  animations. 

Where  other  programs — 
notably  Adobe  Illustrator  (re- 
viewed on  page  54)  and  Arts 
and  Letters  Editor — include  a 
charting  tool,  Corel  delivers 
an  entire  charting  program. 


CorelChart  is  a  powerful  pro- 
gram that  can  graph  up  to  16 
million  data  points.  In  addi- 
tion to  standard  business 
graphs  (like  pie,  bar,  and  line 
charts),  CorelChart  can  pro- 
duce histograms,  dual  y-axes, 
standard  deviations,  regres- 
sion analysis,  and  true 
3-D  graphs. 


FACT  FILE 


CorelDRAW,  Version  3.0 

Corel  Corp.,  1600  Carting  Ave.,  Ottawa, 
Ontario,  KIZ  8R7  Canada;  800-836-3729. 
6J 3-728-8200;  fax,  613-761-9176 


List  Price:  With  floppy  disks  and  CD-ROM,  $595; 
CD-ROM  alone.  $549;  upgrade.  $149. 
Requires:  4MB  RAM  (8MB  recommendedl,  10MB  hard 
disk  space  (23MB  for  full  installation),  Microsoft 
Windows  3.0  or  later. 

In  Short  With  a  vector  drawing  program,  a  charting 
program,  a  bitmap  image  editor,  and  a  screen-show  util- 
ity. Corel  3  0  may  be  the  only  graphics  tool  a  business 
user  needs.  Add  to  that  a  CD  with  over  12,000  clip-art 
symbols  and  256  fonts  (TrueType  and  Adobe  Type  1 
formats)  and  you  have  an  incredible  value. 
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Although  CorelChart  does 
contain  several  drawing  tools 
similar  to  CorelDRAW,  it 
doesn't  duplicate  its  sibling's 
straightforward  interface.  For 
example,  you  must  use  the 
Data  Manager  and  format- 
ting options  to  create  your 
charts.  On  the  plus  side,  the 
spreadsheet  nature  of  the 
Data  Manager  allows  you  to 
import  dBASE,  Excel,  and 
Lotus  1-2-3  files  directly.  But 


limited  formatting  options  are 
a  real  minus. 


MORE  TOOLS 

Corel  Photo-Paint  is  a  full- 
featured  image-editor  that 
handles  24-bit  digitized  color 
images.  Both  the  strength  and 
weakness  of  Corel  Photo- 
Paint  are  apparent  when  you 
realize  that  this  product 
is  basically  ZSoft  Photo- 
Fmish  with  a  new  name. 

Filters  let  you  im- 
prove an  image  by  ad- 
justing its  brightness 
level  and  contrast  or  by 
editing  the  gray/color 
map.  Special  effects  are 
easy  to  use. 

Our  testing  of  the 
Corel  Graphics  Toolkit 
revealed  several  short- 
comings. Understand- 
ably, the  program's  new 
ability  to  recalculate  spe- 
cial effects  on  the  fly 
slows  down  performance. 
And  you'll  need  the  new 
Refresh  command  to 
clear  up  the  distracting 
screen  artifacts. 
More  seriously. 


A  Special  CD-ROM 

If  you  want  to  buy  a  CD-ROM  drive,  check  out 
the  latest  version  of  CorelDRAW.  Each  copy 
ships  with  a  bonus  compact  disk. 

That  single  silver  platter  contains  all  of  the 
program  code,  plus  12,000  clip-art  images  and 
symbols,  2S6  fonts  supplied  in  both  the 
TrueType  and  Adobe  Type  1  formats,  55 
CorelChart  templates,  130  Autodesk  animation 
files,  and  over  130  backgrounds  for  use  with 


the  CorelShow  utility.  By  comparison,  the 
floppy  disk  installation  of  CorelDRAW  in- 
cludes only  4,000  clip-art  images  and  a  little 
more  than  150  TrueType  fonts. 

The  incredible  clip-art  collection  is  like  an 
alphabet  of  images,  including  dragonflies  and 
decorative  frames,  helicopters  and  heraldic 
crests,  tropical  fish  and  a  female  doctor. 

Handling  this  overwhelming  clip-art  collec- 
tion is  made  manageable  by  Corel's  file-man- 
agement tools,  for  image  previewing,  sorting, 
and  searching. — LS 


Corel- 
Chart  files  did  not  display  or 
print  properly  when  they 
were  embedded  as  OLE  ob- 
jects in  CorelDRAW  docu- 
ments. Power  users  will  also 
find  that  Corel  can  still  gener- 
ate complex  curves  that  bomb 
out  a  PostScript  interpreter. 
The  new  Auto  Increase  fea- 
ture will  boost  the  curve  flat- 
ness setting  at  print  time,  but 
this  can  degrade  the  quality 
of  the  printout. 

There  is  no  denying  that 
CorelDRAW  gives  you  in- 
credible bang  for  the  buck. 
While  professional  artists 
may  opt  for  specialized  draw- 
ing programs  with  an  empha- 
sis on  high-quality  output, 
business  users  who  need  a 
wide  variety  of  graphics  func- 
tions shouldn't  pass  up  this 
package.  It  is  an  amazing 
bargain.  □ 
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HP's  PaintJet  XL300.  Now,  brilliance  doesn't  require  genius  to  install. 


At  last.  A  300  dpi  color  printer 
that^  as  easy  to  add  to  your 
system  as  a  LaserJet. 
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Vivid  color  has  never  been  so 
simple.  The  new  PaintJet  XL30() 
inKjet  printer  gives  you  laser- 
quality  color  graphics,  text,  and 
the  compatibility  of  HP  LaserJet 
printers.  All  for  the  remarkably 
low  price  of  just  $3,495.* 

The  PainUet  XL300  has  LaserJet 
compatibility  built  right  in.  The 
same  typefaces.  The  same  page  for- 
matting. It  also  has  PC/Macintosh 
auto-switching,  so  users  in  a  mixed 
environment  can  share.  And,  jast 
like  a  LaserJet,  the  PaintJet  XL3(K) 
becomes  network-ready  with 
optional  HP  JetDirect  interface 
cards. 
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Get  laser-quality  printing  on  a 
choice  of  media  that  includes  i)lain 
paper  and  transparencies.  Or  add 
Adobe'  PostScript"  for  access  to 
even  more  graphics  applications. 

See  how  easily  the  PaintJet  XL3(X) 
can  bring  color  to  your  system. 
Call  1-800-752-0900,  Ext.  3158 
for  a  free  print  sample  and  the 
name  of  the  authorized  HP  dealer 
nearest  you.+ 


HEWLETT 
PACKARD 


First  Looks 


■  Windows  Utilities 

PowerPoint  3.0  Adds  Outliner  and 
Drawing  Tools  for  Serious  Presenters 


BY  ROBIN  RASKIN 


Microsoft's  $495  PowerPoint. 
Version  3.0,  a  major  revamp 
of  one  of  the  original  Win- 
dows presentation  packages, 
packs  new  power  with  a  ven- 
geance. Many  weak  spots 
have  been  strengthened,  and 
many  of  its  new  features — a 
WYSIWYG  drag-and-drop 
outliner,  a  modeless  text  tool 
with  no  special  text  editor  re- 
quired, TrueType  font  embed- 
ding, a  shape  tool,  and 
editable  clip  art — are  down- 
right fun  to  work  with.  Its 
OLE  implementation  works 
flawlessly,  at  least  with  other 
Microsoft  products — a  step  in 
the  right  direction. 

Unlike  Lotus's  Freelance 
Graphics  for  Windows,  which 
was  awarded  an  Editors' 
Choice  in  our  last  presenta- 
tion roundup  (March  17. 
1992),  PbwerPoint's  deliber- 
ate avoidance  of  what  are  re- 
ferred to  as  "multiple  mas- 
ters" (the  same  background 
applied  to  a  number  of  differ- 
ent types  of  graphical  lay- 
outs) increases  flexibility,  but 
gives  you  less  guidance  i — 
as  to  the  placement  of  ^ 
graphic  elements  on  the 
slide.  (The  lack  of  mul- 
tiple masters  does  make 
it  much  easier  to  switch 
templates  or  design  your 
own,  however.)  Its  lack 
of  a  clip-art  preview  fea- 
ture or  table  editor  is  a 
time-consuming  draw- 
back. 

Still,  PowerPoint 
moves  effortlessly  be- 
tween views  in  a  presen- 
tation: single  frame,  out- 
line, speaker's  notes,  and 
slide   sorter.   Each  of 


these  views  can  have  its  own 
"single"  master,  or  back- 
ground, applied  throughout. 
And  PowerPbint  ships  with 
160  templates  (masters  with 
color  schemes  attached),  di- 
vided into  categories  based 
on  device  (35-mm.  black-and- 
white  overhead, 
and  so  on). 


ings  and  diagrams  quickly.  As 
you  add  shapes  to  your  slides, 
you  can  enter  automatically 
centered  text  into  the  shape. 

EDITABLE  CLIP  ART 

Clip  art  is  fully  editable  and  is 
hierarchically   grouped.  So, 
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STRONG  TOOLSET 

The  program's  tool- 
set is  its  strong  suit. 
For  example,  you 
can  convert  any 
shape  drawn  with 
the  free-form  shape 
tool  to  its  compo- 
nent Bezier  curves 
and  edit  the  shape 
by  yanking  on  the 
nodes.  The  mode- 
less text  tool  lets 
you  edit  text  any-  ■ 
time,  anywhere,  without  be- 
ing forced  to  enter  a  text-ed- 
iting mode,  and  you  can 
always  be  in  WYSIWYG 
mode,  even  in  the  outliner. 

A  new  tool  that  offers  a 
menu  of  commonly  used 
shapes  helps  you  make  draw- 
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FACT  FILE 


PowerPoint,  Version  3.0 

Microsoft  Corp.,  One  Microsoft  Way, 
Redmond,  WA  98052;  800-426-9400 


List  Price:  $495 

Requires:  2MB  RAM  |4MB  recommended),  2MB  hard 
disk  space;  Microsoft  Windows  3.1  or  later. 
In  Short:  PowerPoint  takes  the  lead  In  features:  em- 
bedded TrueType  fonts,  editable  clip  art,  a  clean  OLE 
implementation,  a  Word  for  Windows-like  outliner,  a 
nifty  shape  tool,  and  the  easiest  build  and  reveal  slides 
in  the  business.  But  some  subtle  usability  Issues  make  it 
tough  to  design  quick-and-dirty  presentations. 
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DRAQ  AND  DROP:  PowerPoint  3.0  includes  a  WYSI 
WYG  outliner  to  help  build  presentations. 


for  example,  you  can  select 
just  one  person  from  a  "group 
meeting"  piece  of  clip  art,  or 
you  can  even  zoom  in  to  use 
only  the  head  of  one  of  the 
people  in  the  picture.  It's  a 
great  way  to  get  mileage  from 
the  clip-art  library. 

The  powerful  Pick  Up 
and  Apply  Style  toolbar 
buttons  let  you  copy  all 
the  attributes  of  a  se- 
lected object  (or  even  an 
entire  slide)  and  apply 
them  elsewhere  in  the 
presentation,  providing 
an  open-ended  way  to  do 
everything  from  creating 
a  stamp  tool  to  duplicat- 
ing a  color  scheme. 

The  graph  component 
has  been  upgraded  to  in- 
clude Microsoft  graph's 
3.0b  features  (it  will  read 
Excel  4.0  graphs  and 
files)  and  includes  attrac- 


tive 3-D  charts  with  rotations, 
combinations,  and  overlay 
charts.  Sizing  and  placing 
graphs  is  easier  than  in  other 
packages. 

Likewise,  building  an  on- 
screen presentation  has  never 
been  easier.  The  screen  show 
has  the  obligatory  transition 
effects,  but  it  also  incorpo- 
rates a  no-brainer  way  of  cre- 
ating builds  and  reveal  slides. 
PowerPoint  also  debuts  a 
"Madden"  tool,  a  way  of  doo- 
dling on  your  screen  during  a 
presentation  that 
gets  its  name 
from  John  Madden, 
television's  elec- 
tronic chalkboard 
sport  scaster. 

There  is  no  way 
to  make  a  DOS 
runtime  presenta- 
tion (as  you  can 
with  the  Freelance), 
but  the  PowerPoint 
Viewer  is  one  of  the 
program's  most  in- 
triguing features. 
PowerPoint  is  the 
first  product  that 
lets  you  embed  fonts  in  your 
presentation.  By  distributing 
the  Viewer  module,  you  can 
transmit  your  presentation  to 
a  colleague,  who  in  turn  can 
view  it  under  Windows  with 
all  fonts  intact — even  if  those 
fonts  are  not  normally  avail- 
able on  his  machine. 

Other  nice  touches  include 
a  healthy  set  of  graphics  im- 
ports, a  series  of  time-saving 
templates  for  nasty  jobs  like 
org  charts,  a  decent  spell- 
checker,  the  ability  to  embed 
sound  in  a  frame  (albeit  not 
linked  to  a  particular  object), 
and  embossed  effects. 

PowerPoint  has  plenty  of 
tools  and  many  clever 
touches.  The  power  is  defi- 
nitely there,  and  with  a  little 
more  attention  to  design 
guidelines,  the  ease  of  use  for 
quick  presentation  building 
will  be  there,  too.  □ 
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Close-Up  Wins  Remote  Honors   

Close-Up  is  fast,  eaxy  to  use,  aiid  reliable.  What  else  do  you  need  in  a  remote  package? 


PCW#RLD 


Close-Up  Dual  Pack  4.0  earns  its  Best 
^     Buy  by  virtue  of  lightning  speed,  on  eosy 


WordPerfect  mixed  use 


Time  in  Seamk 


inferfoce,  reiioble  error  hondling,  and  a 
complete  set  of  tools  for  controlling  one 
computer  from  onotfier  and  collaborating 
with  a  partner.  It's  also  the  only  package  thot  can  run 
Windows  reliably  from  ofor — even  in  extended  mode- 
Runner-up  RMnete2  isn't  quite  as  fast,  and  its  toolbox  is 
smeller,  but  it  is  perfectly  dependable  with  graphics. 


"(  Jose- Up  is  the 
undispuled  speed 
ciiampim.'' 
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"Close-Up... The  Best  Program 
You  Can  Buy  for  Remote  Control" 

*  —Reprinted  from  PC  Magazine,  January  14,  1992 


The  Ultimate  Remote  Program 

"Norton-Lambert's  Cbse-Up  is  the  fastest, 
easiest,  and  the  most  reliable  program  we 

looked  at..."        - K:  Worid,  February  1992 

The  results  are  in  and  the  experts  agree. 
New  Close-Up* 4.0  has  proven  time  and 
again  to  be  the  most  advanced  remote 
control  system  available. 

Close-Up  lets  you  view  &  control  PCs 
miles  away  hy  modem.  Now  with  full 
support  for  Windows,  DOS,  graphics  and 
mice  at  record-breaking  speeds,  Clo.se-Up 
is  the  fastest,  easiest  way  to  handle  all  your 
remote  communicalions  needs. 

What  You  Can  Do: 

/  Take  control  of  PCs  at  any  location. 

V  Work  remotely  on  the  road  via  laptop. 

V  Control  your  office  PC  from  home. 

V  Access  your  company's  branch  offices. 

V  Train  your  associates  on  any  application. 

V  Help  customers  miles  away,  remotely. 
Transfer  text,  data,  any  file  between  PCs. 

^  Remotely  install  and  run  Windows. 
^  Automate  remote  operations  at  night. 

V  Access  networks  all  over  the  world. 
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W^mier  of  the  Top  Awards 

"Close-Up  has  been  highly  polished 
and  it's pxibility  and  capability  clearly 
make  it  the  best  pmgram  you  can  buy 
for  remote  control. " 

-PC  Magaaiie  "Best  of  1991,"  January  14,  1992 

"If  you're  serious  about  going  remote, 
cneck  out  Cbse-Up.  The  program's 
handling  of  Windows  is  simply  dazzling. " 

-PC  Wk)rkl  "Best  Buy."  February  1992 

"Close-Up  is  one  of  the  fastest  products 
we've  seen.  It  had  the  fastest  fie  transfer 
times  and  the  shortest  times  redrawing 
the  screens. " 

-U^N  Times,  November  18,  1991 

"You  will  not  find  a  better  all-around 
remote-control  program. " 

—  K>  Magazine  "Editors'  Choice,"  Ficbruary  25, 1992 


Control  both  Windows  and 
DOS  with  just  one  program 

Now  with  double  the  remote  power, 
Close-Up  gives  you  full  support  of  //o/A 
Windows  and  DOS.  That's  like  getting  two 
remote  programs  for  the  price  of  one! 

[Spectacular  Savings! 

Now  you  can  i«:eive  llic  Close-Up  4.0  | 
Dual  Pack  including 
both  sides  for  only 
$lt)9-you  save  $240! 

Upgrade  Now! 

Upgrade  your 
current  remote 
program  to  new 
Close-Up  4.0.  Call 
[  for  special  pricing. 

Call  805-964-67(?; 


Norton-Lambert' 

Bringing  People  Together' 

P.O.  B<«  4085,  Santa  Barbara,  CA  93140  USA 
Phone  805-964-6767   Fax  805-683-5679 


Umited  time  offer.  All  prices  in  US  Dollars.  Prices  exclude  shipping.  ©  1992,  Norton-Lambert  C«rp. 
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First  Looks 


■  PIMs 

Instant  Recall  2.0: 
Info  from  Any  Angle 


appreciate  the  new  reconcilia- 
tion features.  Duplicate  en- 
tries are  automatically  dis- 
carded,     and  incoming 


BY  JONATHAN  MATZKIN 

No  personal  information  man- 
ager can  be  all  things  to  all 
people,  but  Version  2.0 
of  Chronologic 's  $129 
Instant  Recall  could 
very  well  be  the  first 
PIM  for  the  masses. 

The  philosophy  be- 
hind Instant  Recall — 
that  users  know  best 
how  they  want  to  view 
their  personal  data  and 
should  be  given  the 
chance  to  slice  and  dice 
it  any  way  they  want — 
results  in  a  simple  pro- 
gram that  many  people 
can  use  productively  but  in 
strikingly  different  ways. 

This  significant  upgrade 
preserves  that  philosophy,  ex- 
tends many  of  the  program's 
capabilities,  and  adds  new 
flexibility.  A  separate  version 
for  NetBIOS-compatible  net- 
works, called  Instant  Recall 
Office,  introduces  IR  to  work- 
groups. There  are  still  some 
imperfections  and  a  few  miss- 
ing or  incomplete  features,  but 
Version  2.0  solidifies  Instant 
Recall's  position  as  the  PIM 
that  best  balances  simplicity 
and  functionality. 

IR  now  supports  databases 
as  large  as  65,000  entries,  or  4 
billion  characters  of  text. 
Background  indexing  allows 
rapid  searching  of  even  the 
largest  databases.  The  search 
algorithm  now  assumes  a 
Boolean  AND  between  mul- 
tiple words  of  a  search  string, 
so  the  search  finds  both  en- 
tries that  have  the  explicit 
phrase  and  the  component 
words  of  the  phrase. 

Users  who  share  databases 
or  use  multiple  machines  will 
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CM  YOO  MAKE  IT?  Instant  Recall  finds  blocks  of 
free  lime  in  your  schedule. 


schedule  items  are  checked 
for  conflicts  with  the  receiving 
database. 


CUSTOM  STABT-UP  VIEWS 

Another  change  allows  users 
to  choose  any  of  IR's  data 

views  as  a  start-up  default. 
Many  users  rely  heavily  on  a 
single  view  within  the  pro- 
gram, but  not  necessarily  the 
default  Daily  view  that  i— 
summarizes  information  ^ 
for  the  current  date.  Task- 
driven  users,  for  example, 
may  rely  almost  exclu- 
sively on  the  Schedule  or 
Open  Time  views;  Version 
2.0  lets  these  users  choose 
either  of  those  (or  any  of 
the  other  views,  for  that 
matter)  as  the  initial 
screen. 

Previous  versions  al- 
lowed auto-dialing  of 
phone  numbers  only  from 
the  People  view,  but  Ver- 
sion 2.0's  pop-up  dialer 
now  allows  dialing  of  any 
number,  in  any  view,  just 
about  anywhere  in  the 
program.  In  TSR  mode. 


the  pop-up  dialer  can  even  de- 
tect and  dial  numbers  in  the 
screens  of  external  applica- 
tions. 

Reporting  has  been  sub- 
stantially beefed-up  in  Version 
2.0.  You  can  generate  anno- 
tated calendars,  address 
books,  task  or  project  lists, 
pages  for  loose-leaf  organiz- 
ers, mailing  labels,  and  a  num- 
ber of  other  report  for- 
mats. A  custom  report 
option  allows  adjustment 
of  headers,  footers,  mar- 
gins, font  sizes,  and  field 
selection,  among  other 
characteristics. 

SHARPER  VIEWS 

Beyond  the  global 
changes  that  affect  over- 
all program  operation 
and  performance,  there 
have  been  evolutionary 
—  enhancements  in  the  in- 
dividual views.  The  Notes  view 
has  enhanced  word  processing 
capabilities,  including  the  abil- 
ity to  set  tabs,  margins,  and  in- 
dents. The  People  view  now  al- 
lows you  to  sort  entries 
alphabetically  by  name,  alpha- 
betically by  company  name,  or 
by  ZIP  code.  The  scheduler 
automatically  finds  open 
time — a   boon   for  harried 


FACT  FILE 


Instant  Recall,  Version  2.0 

Chronologic  Corp..  5151  N.  Oracle.  #210. 
Tucson.  AZHS7M;H0()-H4H-4970,  602-2W- 
3100:  fax,  602-293-0709 


List  Price:  $1 29.  upgrade.  $33  95. 
Requires:  51 2K  RAM.  1MB  hard  disk  space, 
DOS  3  1  or  later 

List  Price:  Instant  Recall  Office,  Version  10:  for  2  to 
100  users,  S249-$4,995. 

Requires:  Novell  NetWare  2.1S  or  later  or  other  Net- 
BIOS-compatible networks 

In  Short  Version  2  0  of  this  simple,  flexible  PIM  in- 
cludes numerous  enhancements  to  data  views  and  re- 
porting, while  the  new  Instant  Recall  Office  offers 
simple  but  complete  group-scheduling  tools 

^5/@)0N  READER  SERVICE  CARD 


managers  with  more  meetings 
than  hours  in  the  day.  The 
scheduler's  alarm  function 
now  has  a  snooze  function. 

Support  for  palmtop  file 
transfer  acknowledges  the 
natural  synergy  between  PIMs 
and  data  containers  like 
Hewlett-Packard's  95LX  or 
the  Sharp  Wizard.  Unfortu- 
nately, support  for  these  di- 
minutive machines  is  incom- 
plete at  best.  For  all  three,  you 
must  transfer  the  appropriate 
IR  files  using  the  primitive 
software  supplied  by  the 
palmtop  manufacturers.  Far 
better  would  be  a  component 
within  IR  itself, or  at  least  sup- 
port for  Intellilink.  Beyond 
the  limitations  of  the  transfer 
software  supplied  by  the 
palmtop  manufacturers,  not 
all  IR  entry  types  can  be  trans- 
ferred to  the  laptops,  and  en- 
tries are  restricted  in  length. 


INSTANT  RECALL  OFFICE 

Instant  Recall  Office  not  only 
brings  this  outstanding  PIM  to 
networks,  but  also  adds  e-mail 
and  group  scheduling.  The 
standalone  version  can  read  e- 
mail  messages  in  a  special  net- 
work-emulation mode,  allow- 
ing free  exchange  of  infor- 
mation when  passing  data 
between  2.0  and  Office. 
It  also  automatically 
reads  the  Novell  Bindery 
so  that  you  can  easily  as- 
sign users  to  IR  when 
setting  it  up  on  the  LAN. 

Die-hard  users  of  IR 
1.2  may  be  surprised  to 
find  some  keystrokes 
remapped,  and  the  new 
search  algorithm  may 
take  getting  used  to.  But 
the  wealth  of  innovative 
changes  combined  with 
the  preservation  of  IR's 
basic  look  and  feel 
should  leave  longtime 
users  very  satisfied.  If 
you  haven't  yet  tried  IR, 
now  is  a  great  time  to 
take  the  plunge.  □ 
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Work  with  activity  codes,  budgets, 
predecessors  and  successors, 
custom  data  items  and  more — 
all  within  Primavera's  graphic 
user  interface. 


This  could  be  the  start  of  a  beautiful 
relationship.  You  and  the  5.0  version  of 
Primavera  Project  Planner*  It  otters  the 
power  of  the  world's  leading  high 
performance  project  nnanagement 
software. .  .combined  with  an 
exceptional  anay  of  customizing, 
"do  it  your  way"  features,  reports 
and  graphics. 

l-lighly  personal  custom 
reporting.  With  the  new  custom 
reporting  powers  of  Primavera,  you  can 
build  reports  that  present  exactly  what 
you  want,  exactly  where  you  want  it.  No 
programming  required. 

Subprofects 
are  simple.  Are 

you  competing 
r  resources  in 
a  multiproject 
environment? 
Primavera  helps 
you  manage  your 
segment  of  the 
project  more 


answered  a  lot  of 
Primavera  5.0 

fill  <3acil\y  Voii  ran  c/'h<:>Hiil«>  anri  lf>u<3| 


easily.  You  can  schedule  and  level 
independently,  or  in  the  context  of  the 
entire  project. 

Primavera  does  custom  data  better.  For 
specialized  information,  Primavera  now 
lets  you  add  custom  data  items  to  the 
project  database,  and  use  them  to  sort, 
selea  and  sequence  data  in  reports. 

You'll  find  Primavera  (attractively) 
flexible  in  other  ways  too.  If  you're  a 
traditionalist,  work  with  forms.  Is  a  spread- 
sheet format  more  your  style?  Use  tables. 
You  can  also  work  entirely  within  Penguin, 
our  graphic  user  interface,  and  build 
projects  using  fragnets  from  your  own 
library  of  reusable  network  elements. 

i-low  about  a  face-to-face  meeting? 
Call  1-800-423-0245  for  more  information 
or  a  free  video  demo  of  the  software 
you've  always  dreamed  of. 


2f 


Primavera  Project  Planner  $4000 


PRIMAVERA 

Hoiv  the  xvorld  saxfs 
project  mmmgeimhtt 


Two  Bala  Plaza  •  Bala  Cynwyd,  PA  19004 
(215)  667-8600  •  FAX:  (215)  667-78Q4 
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First  Looks 


Printers 


small  glitch  in  the  PaintJet 
XL300's  compatibility  is  that 
it  doesn't  support  Mode  5 


HP  PaintJet  XL300:  The  Affordable  Way  bitmapped  image  compres- 

np  ^  't  't     t       -t  "7   t        1  1  .         .  sion.  which  is  supported  by 

lo  Cjret  11-  by  17-lnch  Color  Output        some  userjet  ms 


BY  ALFRED  POOR 


Windows  applications  have 
brought  more  and  more  col- 
orful images  to  our  screens, 
but  getting  all  that  color  out- 
put to  paper  affordably  hasn't 
been  easy. 

Hewlett-Packard  Co., 
which  took  a  stab  at  afford- 
able color  output  with  the 
$1,095  DeskJet  500C  (First 
LxKjks,  January  28,  1992),  is 
back  with  a  new  printer  that 
fills  the  gap  between  the 
DeskJet  and  more  expensive 
thermal  wax  transfer  printers 
that  cost  between  $5,000  and 
$10,000.  At  $3,495,  the  new 
PainUet  XL300  offers  high- 
quality  300-dot-per-inch  color 
output  with  lots  of  extras. 

The  PaintJet  is  much 
larger  than  its  DeskJet  cou- 
sin. Measuring  10  by  30  by  20 
inches  (HWD)  and  weighing 
in  at  nearly  60  f>ounds,  this  is 
not  something  you  perch  on 
the  corner  of  your  desk.  On 
the  other  hand,  it  has  many 
more  capabilities  than  the 
smaller  DeskJets,  including 
11-  by  17-inch  printing  capa- 
bility. 

Open  the  hood  of  the 
DeskJet  and  you'll  see  an  all- 
black  ink  cartridge  and  a 
three-color  cartridge;  you  use 
one  or  the  other.  The  PaintJet 
XL300  uses  four  separate  car- 
tridges: black,  cyan,  yellow, 
and  magenta.  Therefore, 
when  one  color  runs  out,  you 
do  not  have  to  replace  the 
others  as  well.  The  cartridges 
cost  $24.95  apiece  (except  the 
black,  which  costs  $21.95), 
and  HP  rates  them  for  320 
pages  at  15  percent  coverage 
per  page.  HP  estimates  this  to 
be  18  cents  per  page  plus  the 


BIG  COLOR:  The  PaintJet 
XL300  has  a  built-in  fan 
and  heat  lamp  to  help  dry 
the  ink  as  soon  as  it  hits 
the  paper. 

cost  of  the  paper,  which  is 
way  below  the  price  of  ther- 
mal transfer  printing. 

In  terms  of  output  quality, 
the  PaintJet  XL300  holds  its 
own  against  more  expen- 
sive thermal  transfer  designs. 
There  is  no  evidence  of  band- 
ing in  the  output  on  plain  pa- 
per, and  you  need  a  magnify- 
ing glass  to  detect  the 
difference  between  text 
samples  printed  on  this 
printer  and  a  LaserJet. 

Using  special  coated  pa- 
I>er  or  transparencies  avail- 
able from  HP,  the  colors  i — 
are  as  vivid  and  bright  ^ 
as  thermal  transfer,  but 
with  more  even  cover- 
age. The  only  quality 
problems  we  saw  were 
some  moir^  patterns 
that  occurred  while 
printing  blocks  of  PCL 
shading  patterns. 

One  reason  that  the 
PaintJet  XL300  man- 
ages such  top-quality 
output  is  that  the  printer 
includes  a  heat  lamp 
and  fan  that  help  dry  the 


ink  as  soon  as  it  is  printed 
onto  the  paper. 

The  printer  is  easy  to  set 
up  and  operate.  It  comes  with 
both  a  parallel  and  an 
AppleTalk/RS-422  interface, 
and  both  can  be  active,  which 
makes  it  simple  to  share  the 
printer  between  two  comput- 
ers. The  only  surprise  in  set- 
ting up  the  printer  is  that  it 
can  take  up  to  5  minutes  to 
initialize  from  the  moment 
you  turn  on  the  power. 

The  printer  comes  with 
drivers  for  Windows  (3.0  and 
3.1)  and  for  the  Macintosh,  so 
it's  ready  for  cross-platform 
installations.  For  PC  users, 
the  PaintJet  XL300  comes 
with  one  other  handy  feature: 
PCL  5  compatibility.  The  only 
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PaintJet  XL300 

Hewk'tl-I'di  karii  Co..  Direct  Marketing 
Organization.  P.O.  Box 58059.  MS5HI.-SJ. 
Sania  Clara.  CA  95051:  SOO-752-0<M)O: 
fax,  208-.U4-4H09 


List  Price:  $3,495 
Requires:  Parallel  port 

In  Short  The  PaintJet  XL300  offers  300-dpi  color  print- 
ing witti  excellent  quality  on  pages  up  to  1 1  by  1 7  incfies 
at  an  affordable  price 
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On  the  other  hand,  the 
PaintJet  XL300  offers  some 
surprising  compatibility  fea- 
tures with  the  LaserJet  line.  It 
accepts  the  same  fonts  (and 
cartridges)  as  the  LaserJets.  It 
can  also  use  the  LaserJet  IlISi 
JetDirect  expansion  cards  to 
connect  to  Token-Ring  or 
Ethernet  networks. 

The  base  unit  comes  with 
2MB  of  RAM.  which  can  be 
expanded  up  to  18MB  using 
SIMMs  and  a  memory  expan- 
sion card.  HP  plans  to  release 
an  Adobe  PostScript  Level  2 
version  of  this  printer  this 
summer,  with  6MB  of 
memory  for  $4,995.  If  you 
buy  the  XL30()  now.  you  will 
be  able  to  upgrade  it  to  the 
PostScript  version  with  a  kit 
slated  to  list  for  $1,995. 

If  you  are  using  Windows, 
however,  you  may  not  need 
the  PostScript  upgrade.  The 
PCL  version  we  tested  was 
comparable  in  speed  to  the 
$5,000  to  $10,000  thermal 
transfer  page  printers,  aver- 
aging just  over  2  minutes  per 
page  on  our  graphics  speed 
test  (which  does  not  take  ad- 
vantage of  the  PCL  5  com- 
pression modes). 

For  text,  the  PaintJet 
XL300  was  a  bit  slow  at 
only  0.6  pages  per  minute, 
but  you  are  not  likely  to 
use  this  much  printer  just 
for  text.  And  the  fact  that 
it  can  print  on  11-  by  17- 
inch  pages  gives  it  a  com- 
petitive edge  over  most 
other  color  page  printers 
on  the  market. 

If  you  need  top-quality 
color  output  performance 
for  Windows  at  an  afford- 
able price,  put  the 
PaintJet  XL300  at  the  top 
of  your  listD 
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Inverted  Back 


Follow  instructions  on  the  other  side 
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Inverted  Foldout  slip-sheet 


1.  Open  the  foldout  page 

2.  Insert  this  sheet  with 

1.  Front  side  touching  the  free  page 

2.  Arrow  pointing  to  the  fold 

3.  Slice  the  folded  edge 

4.  Close  the  page  and  slip-sheet 


Fre«  end 


SHp-lhMl 


Uhe  results  are  final  —  all  those 

thoroughbred  "favorites"  outdistanced  by  a  simple, 
delennined.  black-and-white  cow. 

There's  a  big  payoff  for  you  if  you  picked  Gateway  2000. 
You  get  a  quality,  high-performance  system  with  the  number- 
one  customer  satisfaction  and  reliability  ratings  in  the 
industry,  according  to  PC  Magazine  readers  in  the  1992 
service  and  reliability  survey. 


You  get  old- 
fashioned,  personal 
service  from  friendly. 
Midwestern  people.  And 
you  get  the  best  price  in  the 
industry,  too!  How  can  you  beat 
that?  You  can't! 

Browse  through  our  annual 
summer  fun  ad.  New  this  month 
is  our  HandBook  portable,  plus 
several  great  software  offers  for 
Gateway  2000  customers.  Then 
give  us  a  call.  When  you  put 
your  money  on 
Gateway  2000, 
you're  guaranteed  to 
come  out  a  winner. 


r 
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Gateway  2000  Notebooks 
Put  You  In  Racing  Form 

The  Nomad  Series 

Our  small,  lighlweight  Nomad  notebook  computers  let  you  take  desktop  computer  perfor- 
mance anywhere  you  go.  Nomad  models  come  with  VGA  graphics,  a  FieldMouse"  (portable 
pointing  device),  built-in  floppy  drive,  and  an  SO  or  120MB  hard  drive,  depending  on  the  model. 
A  patented  power-management  system  gives  you  hard-to-beat  battery  life  benchmarks  —  over 
si.x  hours  of  operation  from  a  single  battery  on  the  25M\\i  486DX  system! 

The  Nomads  have  a  bright,  crisp,  backlit.  10-inch  triple  supertwist  VGA  screen  —  resolution 
is  640  X  480. 64  gray  scale,  on  the  LCD.  With  simultaneous  video,  you  can  also  display  on  an 
external  monitor. 

All  these  feaiiires ...  and  the  Nomads  are  made  in  the  U.SA.! 

Nomad  325SXLI  $1995 

2.5MHz,  386SXL  processor  ■4MB  RAM  ■  80MB  hard  drive 

Nomad  420SXLi$2695 

2()MHz.  Intel "  486SXLP  processor  ■  4MB  RAM  ■  SOMB  hard  drive 

Nomad  425DXLi$3495 

25MHz.  Intel  486DXLP  processor  ■  4MB  RAM  ■  120MB  hard  drive 

For  The  Power  User  On  The  Go 
Nomad  Combo  ■  $3995 

Since  the  Nomad  425DXL  has  all  the  power  of  a  486DX  desktop  system,  it's  the  ideal 
portable/desktop  combination  system!  Save  with  this  combo  package! 
Combo  Highlights:  Nomad  42.'iDXL  ■  15"  CrystalScan  I572FS  color  monitor  ■  program- 
mable 124-key  Any  Key"  keyboard 


The  HandBook  ' 

If  you  like  to  travel  light,  you  can't  go  wrong  with  the  HandBook.  It  weighs  only  2.75 
pounds  and  measures  roughly  6x9  inches  —  smaller  than  this  magazine!  Yet  it  has  286-class 
performance  and  real  PC  features  including  a  bright,  backlit  screen,  a  bonafide  40MB  hard  drive 
and  a  comfortable  keyboard  (no  chiclet  keys).  Downloading  information  from  your  HandBook 
to  your  office  computer  is  easy  with  the  serial  cable  and  file  transfer  software  provided. 

HandBook  ■$1295 

For  The  Executive  On  The  Go 
HandBook  Combo  ■  $3995 

Combine  the  portability  of  our  HandBook  with  the  power  of  our  3.3MHz  486  desktop  system 
with  communication  capabilities  —  and  you  have  a  terrific  combo.  Gateway  value-priced! 
Combo  Highlights:  HandBook  with  2.4(K)  bps  external  modem  and  communication  software 
■  3.3MHz  486DX  system  with  I2()MB  IDE  hard  drive  ■  TelePath  "  fa.\/modem  package 
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Gain  The 

Winning  Edge  With 
486  Performance 


Gateway's  powerful  486  models  give  you  the  winning  margin! 
And  when  >  ou  recap  our  new  price  reductions  and  compare 
feature-for-feature  against  the  other  runners,  you'll  find  you  won't 
even  have  to  play  your  hunches  —  Gateway  2(XX)  is  the  odds-on  favorite. 

25MHz486SXi$1895 

At  S 1  .S95,  our  486SX/25  is  the  hottest 
value  on  the  market.  With  this  system, 
you  get  486  technology,  including  an  8K 
internal  cache  and  burst  mode,  at  a  .186 
price.  And  besides  being  faster  than  any 
.^86  on  the  market,  the  486SX/25  is 
upgradeable  to  50MHz  if  you  need 
increased  performance  in  the  future. 
System  Highlights:  4MB  RAM 
Western  Digital  IDE  hard  drive  I 
ATl'^' Graphics  Ultra  114" 
Cr\stalScanl024NIVGA 
color  monitor,  up  to  1024  x 
768  non-interlaced  resolution 

■  desktop  model  is  standard 

33MHz  486DX 

■  S2395 

We  recently  increased 
perfomiance  and  lowered  the  price 
of  our  best-selling,  award-winning 
486DX/.l^  by  adding  an  ATI  Graphics  Ultra 
video  card  with  a  graphics  coprocessor.  At 

S2.393.  the  price/performance  ratio  on  this  machine  is  hard  to  beat.  Plus,  it's  an  upgradeable  PC. 
You'll  be  able  to  switch  to  66MHz  later  this  year.  System  Highlights:  64K  cache  RAM 

■  4MB  RAM  1 200MB  Western  Digital  IDE  hard  dnve  ■  ATI  Graphics  Ultra  ■  14"  CrystalScan 
1()24NI  VGA  color  monitor,  up  to  1024  x  768  non-interlaced  resolution 

■  desktop  model  is  standard 


2()MB  m 


50MHz  486DX2  ■$2695 

Gateway  2000"s  new  486DX2/50  systems.  ISA  and  EISA,  incorporate  Intel's  speed  doubler 
technology.  The  internal  core  of  the  DX2  processor  executes  at  50MHz  while  communicating  with 
the  external  memory  bus  at  25MHz.  Our  benchmarks  show  a      increase  in  performance  over  a 
33MHz  486DX  PC. 

The  high-performance  ATI  card  is  standard  on  the  486DX2/50  as  well,  plus  this  system  incorpo- 
rates our  new  RIDE  technology  for  fa,ster  disk  operations.  RIDE  stands  for  Rapid  Integrated  Drive 
Electronics.  RIDE  technology  takes  advantage  of  our  new 
system  BIOS  that  allows  the  drive  to  transfer  bigger  data 
blocks  at  one  time.  Our  Coretesi  benchmarks  show  large 
block  disk-to-memory  operations  are  over  W/c  faster  with 
RIDE.  For  example,  you'll  notice  the  increa,sed  performance 
whenever  you  type  WIN  at  the  system  prompt,  or  when  you 
double-click  on  an  icon  in  Windows.  It's  much  faster.  Our 
product  marketing  director  claims  the  486DX2/.'tO  with  the 
ATI  video  card  and  RIDE  is  the  fastest  personal  computer 
he's  ever  used! 

System  Highlights:  64K  cache  RAM  1 8MB  RAM 

■  2(X)MB  Western  Digital  IDE  hard  drive  with  RIDE  BIOS 

■  ATI  Graphics  Ultra  ■  14"  CrystalScan  1024NI  VGA 
color  monitor,  up  to  1024  x  768  non-interlaced  resolution 

■  desktop  model  is  standard 

EISA  SYSTEMS 

Our  product  line  includes  two  EISA  systems  — 
a  33MHz  486DX  and  a  .SOMHz  486DX2.  Both  EISA 
systems  now  come  standard  in  a  tloor-standing  tower  model. 

and  include  large,  fast  SCSI  drives  and  EISA  SCSI 

controllers.  RAM  cache  is  expandable  to  2.56K.  The 

486DX/33  EISA  will  be  upgradeablc  to  66MHz  later  this  year. 
'       System  Highlights:  1 28K  cache  RAM  ■8MB  RAM  ■  340MB  Maxtor "  SCSI  hard  drive 

1 32-bit  EISA  SCSI  controller  ■  16-bit  Diamond  Speedstar  Plus  SVGA  graphics  with  1  MB 

■  14"  Cry  stalScan  I024NI  VGA  color  monitor,  up  to  1024  x  768  non-interlaced  resolution 

■  lloor-standing  tower  model  is  standard 

486DX/33EISA  ■  S379.S  ( Upgradeable  to  66MHz  later  this  year.) 
486DX2/50  EISA  ■ 

Gateway  2000  systems  come  fully  configured  with  all  the  performance  features  you  want,  including 
two  tloppy  drives,  a  programmable  124-key  AnyKey  keyboard,  a  Microsoft "  mouse.  .MS  DOS "  .'^.(1. 
Windows™  3. 1  and  your  choice  of  one  application  software  option.  See  the  back  pages  of  this  ad  for 
complete  configurations  and  information  about  software  options,  upgrades  and  peripherals. 
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The  Gateway 
Team  Is  Behind 
You  All  The  Way 

There's  a  full  team  of  dedicated  service  professionals 
standing  behind  your  Gateway  2(XX)  system.  In  fact,  a 
recent  PC  Ma\>a-.mc  reader  survey  proved  Gateway  the  dear 
w  inner  in  serv  ice  and  reliability.  We  whizzed  past  all  the 
contenders  when  PC  owners  were  asked.  "How  likely  would 
you  be  to  buy  the  same  brand  system  again?"  The  survey 
also  rated  Gateway  Number-One  in  overall  system 
reliability,  and  we  were  in  the  Top  Five  for  tech  support  and 
repair  service. 

Whenever  you  call  our  sales  number,  you  get  a  friendly, 
human  voice  —  a  helpful  representative  to  provide  you  with 
information.  In  our  customer  support  department,  we  have 
over  2(K)  people  on-line  to  supply  free  technical  support  for 
the  life  of  your  machine.  They're  experienced,  rigorously 
trained  and  tested  and  ever  patient,  friendly  and  helpful. 
You'll  see  why  we  say  "you've  got  a  friend  in  the  business" 
at  Gateway  2000. 

In  our  company  mission  statement,  one  of  our  stated 
objectives  is  to  exceed  customer  expectations  in  quality, 
service  and  value.  This  objective  is  a  personal  challenge  to 
each  of  us  at  Gateway.  We  know  how  important  serv  ice  is 
to  you,  which  is  why  we're  constantly  striving  to  provide  the 
best  in  the  business. 
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Gateway  2000  Adds  A  Free  Software  Bonus 


Choose  Your  Free  Software  Option 

With  the  purchase  of  any  Gateway  2(XX)  mini  desktop,  desktop 
or  tower  computer  system,  you  receive  your  choice  of  one 
application  software  option  at  no  additional  cost.  We'll  install  your 
softw  are  on  your  hard  drive,  optimally  configured  for  your  system 
and  Windows,  and  provide  master  diskettes  and  manuals.  You  may 
also  purchase  a  second  application  software  option,  pre-installed.  at 
I'xtremely  competitive  prices. 

installation  and  setup  errors  are  responsible  for  over  one-third 
of  all  software  problems.  You  can  eliminate  that  possible  source 
of  problems  by  purchasing  your  system  from  Gateway  with  soft- 
ware pre-installed.  tested,  and  ready  to  run  the  moment  your 
system  arrives.  Add  that  advantage  to  the  hard-to-beat  prices, 
and  Gateway  is  the  only  logical  choice  for  PCs  and  software! 

Choose  one  of  the  following  application  software  options: 


Option  ^{-Microsoft  Excel 
for  Windows  '  4.0 

■  New  version  of  this  powerful 
spreadsheet,  includes  online  help 
(or  Lotus  /-2-i® users 


Option  ^1-Microsoft  Word 
for  Windows  "'  2.0 
■  Best-selling  word  processor  for 
Windows.  New  version  2.0  adds 
online  help  for  WordPerfect'  users 


Option  iti-Microsoft 
PowerPoint  for  Windows'"'2.0 
■  Easy-to-use  desktop  presentations 
program  creates  high-quality  overheads 
and  35mm  slides 


Option  U-Borland'' 
Paradox  3.5 
■  The  award-winning  database 
from  Borland 


Option  ^5-Tlie  Entrepreneur  Pack 

■  Includes  the  latest  Windows  versions  o(  Microsoft  Works" 
integrating  word  processing,  spreadsheet,  and  database  in  one 
easy-to-use  program:  Microsoft  PiMisherr  for  creating  page 
layouts:  Microsoft  Money."  to  help  you  write  checks,  set 
budgets,  track  expenses:  PLUS  an  Entertainment  Pack  with 
eight  games,  including  Teiris* 


Option  #6- 

The  Windows 
Programmer  Pack 

■  Includes  everj'thing  you 
need  to  create  programs 
for  Windows:  Micmsofi 
QuickC  for  Windowy 
Windows  Control 
Development  Kii!" 
Windows  Help  Compiler"  and 

Windows  Programmers'  Online  Reference? 

Option  ^-Microsoft  Project  for  Windows  '' 3.0 

■  Flexible  and  easy  project  _ 
management  program 


NOTE:  if  you  would  rather  replace 
an  option  v\  ith  Microsoft  Office",  it 
is  available  for  SI 75.  This  package 
includes  Word  for  Windows,  Excel 
and  PowerPoint. 


New!  Second  .Applications 
At  Great  PricesI 

The  follow  ing  applications  are  only  available  with  the 
purchase  of  a  system,  pre-installed.  or  to  Gateway  customers. 

Central  Point  Anti-Virus  1.2  For  Windows  ■  S75 

Central  Point  Backup  7.2  for  W  indows  ■  S75 

The  Norton  Desktop  2.0  and  Prisma  ^  ourWay  2.0 
For  Windows  ■  S95 


Peripherals 

The  15-Inch 
CrvstalScan  1572FS 

You'll  enjoy  your  new 
Gateway  2(XK)  computer  even 
more  if  you  choose  the  new 
15-inch  CrystalScan  color 
monitor  option.  The  CrystalScan 
I572FS  has  a  flat,  square,  non- 
glare  screen  to  reduce  distortion 
around  the  comers  and  provide 
edge-to-edge  display  area. 
The  Cry  stalScan  1 572FS  is  an  upgrade 
option  only  w  ith  the  purchase  of  a  386DX  or  486  system 
for  an  additional  SI 95. 

The  Gateway  2000  TelePath  ^  Fax/Modem 

The  Gateway  2()0()  TclePath  is  a  14.4()0  bps  mode.  V  .32bis. 
with  9.6(K)  bps  fax  capability.  The  TelePalh  comes  with  Winha\ 
Pro;"Crosslalk  "forWindows.  Qmodem"  and  a  free.30-da\ 
basic  services  CompuServe"  membership  —  all  for  only  $195' 

■  Fax  mode:  V.  1 7.  V.29  and  V.27ter 

■  Data  mode:  V.32bis.  V..32.  V.22bis.  V.22.  V.2I.  Bell  2I2A 
and  103.  V.42  and  MNP  2-4  error  correction.  V.42  bis/MNP  5 
data  compression 

Included  With  Every  System: 

■  One-year  limited  warranty  ■  30-da_\  money-back  guarantee  ■ 
Lifetime  toll-free  technical  support  ■  Free  on-site  service  to 
most  locations  {faclorx  service  only  for  nolchooks)  ■  [-roe 
bulletin  board  technical  support  ■  C.O.D.  terms  and  major  creJii 
cards  honored  ■  Net  3()-day  credit  lenns  and  leasing  options 

a\  aiiablc  to  qualillcd  commercial  customers 


These  offers  include  the  identical  applications  contained  in 
retail  packages  hut  will  not  include  the  retail  hox.  You  ^et 
all  master  diskettes  and  manuals,  shrink-wrapped  and 
packaged  in  a  Gateway  2000  hox. 


Sorry  —  we  sell  peripherals  only  with  the  purchase  of 
a  Gateway  2000  .system,  or  to  people  who  are  already 
Gateway  2000  ciLttomers.  For  fastest  service,  call  our  new 
direct  line  for  the  Component  Add-On  Division:  800-252-3333. 
Please  have  vow  customer  ID  handv  when  \ou  call. 


GATEWAY  2000  WINNERS  CIRCLE 


PORTABLES' 


HANDBOOK'^ 


■  286  Class  Performance 

■  1MB  RAM  upgradeablc  to  3MB 
■4()MB  Hard  Dnve 

■  Backlil  7.6"  CGA  Screen 

■  Size 5Tx  9.75"  X  1. 4".  2.75  Lbs, 

■  4.5-Hr.*  NiMH  Batterv-  &  AC  Pack 

■  I  Parallel/ 1  Serial  Port 

■  78-Key  Keyboard 

■  MS  DOS  "  5.0.  File  Transfer 
Software  &  Serial  Download  Cabl 

■  lntr(x]uclory  Bonus  Pack 

■  Carr\in2  Case 


NOMAD  325SXL 


125MHz.  386SXL  Processor 

14MB  RAM 

1 1.44MB  .l.S"  Drive 

180MB  IDE  Hard  Drive 

I  Backlil  10"  VGA  Screen.  64  Grays 

I  Simultaneous  Video  w  ith  256K 

I  Size  8,5"\  li"\  1.8".5.8Lbs. 
17-Hr.*  NiCad  Battery  &  AC  Pack 

I I  Parallel/1  Serial  Port 
1 7y-Key  Keyboard 
IFieldMouse"  Pointing  Device 
IMS  DOS"  5.0  &  Windows™  3.1 


NOMAD  420SXL 


■  20MHz,  Intel  486SXLP  Processor 
■4MB RAM 

■  1.44MB  .15"  Drive 
■SOMB  IDE  Hard  Drive 

■  Backlit  1 0"  VGA  Screen.  64  Grays 

■  Simultaneous  Video  w  ith  1MB 

■  Size  8.5"  X  11"  X  1.8".  5.8  Lbs. 

■  6-Hr.*  NiCad  Battery  &  .AC  Pack 

■  1  Parallel/1  Serial  Port 

■  79-Key  Keyboard 

■  FieldMouse  Pointing  Device 

■  MS  DOS  5.0 and  Windows  3. 1 


NOMAD  425DXL 


■  25MHz,  Intel  486DXLP  Processor 
■4MB RAM 

■  1.44MB  .1.5"  Drive 

■  120MB  IDE  Hard  Drive 

■  Backlit  10"  VGA  Screen.  64  Grays 

■  Simultaneous  Video  with  1MB 

■  Size  8.5"  X  11"  X  1.8 '..5.8  Lbs. 

■  6-Hr.*  NiCad  Battery  &  AC  Pack 

■  1  Parallel/1  Senal  Pon 

■  79-Key  Keyboard 

■  FieldMouse  Pointing  Device 

■  MS  DOS  5.0 and  Windows  3.1 


$1295 

DESKTOPS 


$1995 


$2695 


$3495 


25  MH:  386SX 


lintel  386SX  Processor 
14MB  RAM 

1 1.2MB  &  1.44MB  Drives 
180MB  17ms  IDE  Cache  Drive 
1 16-Bit  SVGA  with  5 1 2K 
il4"CrystalScan  1024 
Color  VGA  Monitor 
1 1  Parallel/2  Serial  Pons 
1 124-Key  AnyKey'"  Keyboard 
IMicrosoft' Mouse 
I  MS  DOS  5.0  and  Windows  3.1 
I  Choice  of  Application  Software 


25MH:  486SX' 


■  Intel  486SX  Processor 
■4MB  RAM 

■  1.2MB  &  1.44MB  Drives 

■  120MB  1.5ms  IDE*  Cache  Drive 
■.AT!  "Graphics  Ultra  Video 

■  14"CrysialScanl024Nl 
Color  VGA  Monitor 

■  1  Parallel/2  Serial  Ports 

■  1 24-KcyAnyKey  Keyboard 

■  Microsoft  Mouse 

■  MS  DOS  .5,0  and  Windows  3. 1 
■Choice  of  .Application  Software 


$1495 


$1895 


33MH:  486DX 


lintel  486DX  Prwessor 
I64K  Cache  RAM 
14MB  RAM 

1 1.2MB  &  1,44MB  Drives 
I2()0MB  15ms  IDE*  Cache  Drive 
lATI  Graphics  Ultra  Video 
ll4"Cr\stalScanl()24M 
Color  VGA  Monitor 
1 1  Parallel/2  Serial  Ports 
1 1 24-Key  AnyKey  Keyboard  EVTE 
IMicrosoft  Mouse  S^S 
IMS  DOS  5,0  and  Windows. M 
IChoice  of  Application  Software 


$2395 


I  Intel  486DX2  Processor 
I64K  Cache  RAM 
18MB  RAM 

11 .2MB  &  1.44MB  Drives 
i200.MBL5ms  IDE*  Cache  Drive 
lATl  Graphics  Ultra  Video 
ll4"CrystalScanl024NI 
Color  VGA  Monitor 

II  Parallel/2  Serial  Ports 
1124-Key  AnyKey  Keyboard 
IMicrosoft  Mouse 

I  MS  DOS  5.0  and  Window  s  3. 1 
I  Choice  of  Application  Software 


50MHz  486DX2  EISA  ■  OTHER  SYSTEMS 


$2695 


*EiihameJIDE  wiih  RIDE  iRapiJ 
Iniegraied  Drive  Elecironics ) 


■  Intel  486DX2  Processor 

■  l28KCacheRAM 

■  8MB  RAM 

■  I.2MB&  1.44MB  Drives 

■  .M0MB15nis  SCSI  Cache  Drive 

■  32-Bit  EISA  SCSI  Controller 

■  16-Bit  SVGA  with  1MB 

■  l4"Cr\stalScanl()24NI 
Color  VGA  Monitor 

■  1  Parallel/2  Serial  Pons 

■  124-Key  AnyKey  Keyboard 

■  Microsoft  Mouse 

■  MS  DOS  .5.0  and  Windows  3.1 

■  Choice  of  Application  Softw  are 

■  Tower  Model  is  Standard 


$3695 


■  Other  systems  in  our  product  line: 
16MHz  386SX.  20MHz  .186SX. 
25MHz  386DX.  33MHz  386DX. 
33MHz  486DX  EISA.  Call  for  details 
and  pncing. 

*  Battery  life  was  measured  usini; 
PC  Magazine's  Baiien  RmiJouit  Test 
with  power  ntanajienwiil  enabled.  Actual 
results  may  vary  depending  m 
omfiguralitm  and  applications. 

Ml  prices  and  confipirations  are 
subject  to  change  without  notice  Prices 
do  not  iiu  lude  shippini;.  Cmnponenls. 
periplierals  and  software  are  sold  only 
with  the  purchase  of  a  system,  or  to 
ciiswmers  who  already  own  Gateway 
2000  systems  Some  Imitations  apply. 


Primed  on  recvcled  paper 
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First  Looks 


■  Notebooks 

PC  Brand  andTwinhead 
Take  Different  Routes  to 
486  Notebook  Power 


BY  MITT  JONES  AND 
GREG  PASTRICK 

With  notebook  users  clamor- 
ing for  more  muscle  in  their 
portable  systems,  vendors 
like  PC  Brand  and  Twinhead 
have  hurried  to  get  high-pow- 
ered systems  to  market. 

PC  BRAND  GOES  WITH  CYRIX 

In  its  rush  to  bring  486  perfor- 
mance to  a  notebook,  PC 
Brand  succeeds  mainly  in  de- 
livering below  average  486SX 
performance  at  an  attractive 
386-Iike  price.  The  company's 
6.5-pound,  Cyrix  486SLC- 
based  system,  the  486/SLC 
Notebook,  costs  $1,995  with 
2MB  RAM,  IK  internal  pro- 
cessor cache,  an  80MB  hard 
disk,  and  a  paper-white  VGA 
display  with  32  shades  of  gray. 

Testing  showed  that  the  av- 
erage processor  performance 
of  33-MHz  486DX  systems 
was  far  faster  than  the  PC 
Brand  notebook,  but  the  PC 
Brand  system  was  a  third 


faster  on  processor  opera- 
tions and  better  on  memory 
tasks  than  the  average  25- 
MHz  386SL  system. 

Video  and  graphics  perfor- 
mance was  uninspiring,  and 
hard  disk  performance  was 
below  the  average  for  all  25- 
MHz  386SX  and  386SL- 
based  portables.  The  battery, 
however,  lasted  a  reassuring 
2  hours  30  minutes. 
The  486/SLC  is  supported  by 
many  expansion  options,  in- 
cluding a  three-slot  chassis 
and  internal  data/fax  modems 
($119  and  $249,  respec- 
tively). Memory  can  be 
boosted  to  16MB  and  disk 
storage  to  120MB.  When  it 
comes  to  performance, 
though,  look  for  better  com- 
ponent integration  in  a  sys- 
tem that  plays  with — not 
against — the  25-MHz  Cyrix 
486SLC  chip. 

TWINHEAD'S  486DX/33  SYSTEM 

A  33-MHz  486DX  notebook 
that  weighs  5.8-pounds  and 


488-TO-fiO:  The  PC  Brand  4H6/SLC  Notebook  and  the 
Twinhead  Slimnote. 


costs  $3,199  with  4MB  RAM 
and  an  80MB  hard  disk?  You 
bet.  The  Intel-based  Twin- 
head  Slimnote  486DX/33 
measures  a  mere  1 .7  by  11  by 
8.75  inches  and  accommo- 
dates up  to  20MB  of  system 
memory  and  a  120MB  hard 
disk.  The  chief  shortcomings 
of  the  unit  are  its  lackluster 
power  management  and  com- 
pressed keyboard  spacing. 

The  Slimnote  lived  up  to 
the  promise  of  its  33-MHz 
486DX  processor,  ranking 
among  the  fastest  portables 
ever  to  hit  PC  Magazine 
Labs.  The  unit's  capable,  64- 
shade  VGA  subsystem  con- 
tributed to  the  blazing  speed. 

It  ran  for  2  hours  22  min- 


Benchmark  Tests:  Notebook  PCs 


The  UBSlC-based  PC  Brand  486/SlC  showad  bakm 
avorajt  hard  disk  and  vMm  performanca,  but,  as 
axpactad,  outparfomMd  th«  386SL  average  on  the 

processor  and  memory  tests.  Twlnhead's  Slimnote 
4M0X/33  perfomied  on  a  par  with  other  33-MHz  436 
syttama. 


We  used  PC  Magazine  Labs'  Hardware  Performance  Tests, 
Release  6.0,  to  measure  the  PC's  processor,  memory,  disk, 
and  video  subsystem  performance  The  Graphics  Winmark  is 
the  geometric  mean  of  1 2  Windows-based  graphics  tests 
from  WINBENCH  2.5,  weighted  to  reflect  how  frequently 
various  functions  are  used 


Higher  scoras  raprasant 
batter  parlormance. 

Procauor 
(oparetions 
per  second) 

Mamory 
(kilobytes 
per  second) 

Disk 
Ikilobytes 
per  second) 

Video 
(thousands  of 
operations 
per  second) 

Graphics 
Winmark 
(megapixels 
per  second) 

Bansry 
Rundown 

(hours: 
minutes) 

a880X/33  average 

351 

5330 

121 

1.980 

2  184 

N/A 

Slimnote  486DX/33 

351 

5,343 

113 

1.981 

2  02 

2:22 

PC  Brand  486/SLC  ICyrix  486SLC/25I 

188 

3,271 

56 

1,001 

'  401 

230 

Cyrix  486SLC/25  average 

181 

3.000 

93 

2,691 

N/A 

N/A 

388SL/25av8<age 

127 

2,722 

86 

1.443 

1  218 

N/A 

N/A — Nol  appHcaM  PC  Magazine  Labs  has  ml  yel  run  the  lesi  on  enough  machines  of  this  type  to  conxxite  a  meaningfut  average  score 


utcs  during  testing,  not  bad 
considering  its  486  processor 
and  low  weight.  Unfortu- 
nately, buyers  should  expect 
little  additional  battery  life 
even  with  power-manage- 
ment features  enabled. 

It  s  difficult  to  recommend 
a  laptop  with  reduced  key- 
board spacing  and  a  suspend- 
mode  duration  of  3  hours  15 
minutes.  But  for  buyers  who 
can  live  with  these  draw- 
backs, the  Twinhead  Slimnote 
486DX/33  is  a  considerable 
value.  Few  machines  so  small 
pack  so  much  power  at  such 
an  alluring  price. 

•  List  Price:  PC  Brand  486/ 
SLC  Notebook,  with  2MB 
RAM,  IK  internal  cache, 
80MB  hard  disk,  DOS  5.0, 
Microsoft  Windows  3.1, 
leather  case,  $1,995.  PC 
Brand  Inc.,  405  Science  Dr., 
Moorpark,  CA  93021;  800- 
722-7263;  805-378-6174;  fax, 
800-722-7392. 

Circle  428  on  reader  serx  ii  e  card 

•  List  Price:  Twinhead  Slim- 
note 486DX/33,  with  4MB 
RAM,  80MB  hard  di.ik,  DOS 
5.0,  display  utilities,  $3,199; 
with  120  MB  hard  disk, 
$3,599.  Twinhead  Corp.,  1537 
Centre  Poinie  Dr.,  Milpitas, 
CA  95035;  800-545-8946;  408- 
945-0808;  fax,  408-945-1080. 
Circle  42V  on  reader  service  card 
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Norton  Desktop  for  DOS: 
The  Most  Graphical  DOS 
File  Management  Yet 


BY  EDWARD  MENDELSON 

If  the  name  The  Norton  Desk- 
top for  DOS  reminds  you  of 
the  object-oriented  drag-and- 
drop  file  and  program  man- 
agement at  the  heart  of  The 
Norton  Desktop  for  Windows, 
then  you  already  understand 
Symantec's  $179  package  of 
DOS  menus  and  utilities. 

The  Norton  Desktop  for 
DOS  (NDD),  Version  1.0.  of- 
fers the  first  drag-and-drop 
interface  for  the  character- 
based  environment  of  DOS. 
Its  main  screen  displays  drive 
icons  that,  when  clicked  on, 
open  directory  tree  windows 
that  you  can  move  or  resize 
with  the  mouse.  You  can  copy 
or  move  files  by  dragging 
filenames  between  windows, 
or  compress  them  in  .ZIP  for- 
mat by  dragging  them  to  a  ZIP 
file  window.  To  edit  a  file  in 
Norton's  built-in  editor  (or 
any  editor  you  specify),  you 
drag  its  filename  to  a  button 
bar  at  the  foot  of  the  screen 
and  drop  it  on  a  button  la-  i — 
beled  Edit.  To  view  the  ^ 
contents  of  a  text, 
graphic,  spreadsheet,  or 
database  file  in  its  native 
format,  you  drop  its  name 
on  the  View  button. 

NDD,  like  Windows 
and  PC  Tools,  lets  you  as- 
sociate filename  exten- 
sions with  applications,  so 
when  you  double-click  on 
NDD.DOC,  it  opens  in 
Microsoft  Word.  The  file 
manager  needs  512K  of 
RAM  and  works  faster 
with  1  MB  of  expanded  or 
extended  memory,  but  it 
fills  only  4K  of  RAM  af- 


ter it  launches  a  program  (and 
less  than  1 K  if  you  have  upper 
memory  blocks  available). 
Don't  rush  to  install  it  on  the 
10MB  disk  in  your  old  XT: The 
full  package  takes  8MB  of 
hard  disk  space,  although  you 
can  get  the  essentials  in  less 
than  half  that  space. 

You  can  customize  much  of 
NDD  s  screen  display,  includ- 
ing its  top-line  menu,  its  pop- 
up user  menus  for  launching 
applications,  and  even  the  file 
manager  interface,  which  can 
appear  in  the  traditional  style 
of  The  Norton  Commander 
instead  of  the  new  object-ori- 
ented style.  (A  simulated  DOS 
prompt  is  available  when  you 
need  it.)  The  file  manager  op- 
tionally uses  check  boxes  and 
other  quasi-graphic  features 
instead  of  the  familiar  charac- 
ters in  the  IBM  screen  font. 

The  top-line  menu  gives 
you  access  to  other  utilities  in 
the  package,  including  a  calen- 
dar and  calculator,  a  graphical 
screen-saver,  a  fast  file-finder 


FACT  FILE 
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WINDOWS-LIKE:  NDD  S  file  manager  Ids  you  drag  files  from 
directory  windows  to  drive  icons. 
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The  Norton  Desktop 
for  DOS,  Version  1.0 

Symantec  Corp.,  10201  Torre  Ave., 
Cupertino,  CA  95014;  HOO-44 1-7234,  408- 
252-3570;  fax,  408-255-3334. 


that  can  remember  custom- 
ized search  settings,  a  file- 
transfer  utility,  a  database  of 
explanations  for  error  mes- 
sages, and  an  MCI  Mail  inter- 
face that  seems  to  have  been 
designed  by  someone  who 
rarely  uses  MCI  Mail. 

You  also  get  Norton's  su- 
perb backup  program,  plus 
Norton  Disk  Doctor,  a 
defragmenter,  system  infor- 
mation, deletion-recovery 
utilities,  and  other  programs 
also  sold  in  The  Norton  Utili- 
ties 6.0. 

NDD  includes  Norton's 
disk  cache,  which  ranks  with 
HyperWare's  HyperDisk  as 
the  best  of  its  kind.  It  also 
includes  Norton's  slightly 
less  impressive  TSR 
scheduler,  virus  checker, 
and  warehouser  of  de- 
leted files.  You'll  have  no 
trouble  with  these  on 
standard  svstems. 


List  Price:  $179 

Requires:  51 2K  RAM.  4MB  to  8MB  hard  disk  space. 
DOS  3  1  or  later. 

In  Short  A  drag-and-drop  file  manager  for  DOS,  bril- 
liantly conceived  but  incompletely  executed,  is  at  the 
heart  of  this  package  of  generally  superb  disk  utilities 
(including  Norton's  backup  programi  An  amazing  bar- 
gain, and  far  simpler  to  use  than  rival  PC  Tools 
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INCOMPLETE  EXECUTION 

But  as  powerful  and 
original  as  it  is,  NDD  may 
remind  you  of  a  splendid 
facade  on  a  building  with 
some  empty  rooms  inside. 
After  you  use  it  to  launch 
an  application,  you  can't 
see  the  desktop  unless 
you  exit  the  app.  This 


means  you  can't  jump  to  the 
viewer  from  your  word  pro- 
cessor to  check  a  graphic  or 
spreadsheet  before  importing 
it.  I  f  you  shell  out  of  your  word 
processor,  you  reach  the  DOS 
prompt,  not  the  desktop. 

Compared  with  the  less 
flashy  menu  program  in 
WordPerfect  Office  3.1,  NDD 
lacks  crucial  features  such  as 
keyboard  macros,  task  switch- 
ing, and  a  data-transfer  clip- 
board. 

NDD's  file  manager  goes 
only  halfway  in  its  drag-and- 
drop  methods.  You  launch  a 
file  in  an  application  by  drop- 
ping the  filename  on  the  pro- 
gram name.  You  can't  create 
custom  buttons  on  which  you 
can  drop  a  filename  to  per- 
form an  action.  If  you  select 
six  filenames  and  drag  them  to 
the  editor  button,  only  one  is 
loaded — even  though  the  edi- 
tor can  handle  six  files  at  once. 

Despite  these  small  flaws 
and  limitations,  this  initial  ver- 
sion of  NDD  seems  far  more 
solid  and  useful  than  Version 
7.1  of  rival  PC  Tools. 
Symantec's  first  attempt  to 
create  an  object-oriented  in- 
terface for  DOS  may  do  more 
to  transform  the  way  you  think 
about  DOS  than  any  other 
program  in  years.  □ 
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AN  ORDINARY  POWER  SUPPIY 
JUST  ISN'T  ENOUGH 

'  1      i:  I 


Wfjat  power  supply  is  inside 
your  computer?  If  you  are  like 
most  people,  you  don't  know, 
and  frankly,  don't  care.        ^  /• 
But,  because  your  computer's  ^ 
power  supply  is  a  critical 
system  component,  what  you  ^ 
don't  know,  may  hurt  you.  An 
infirior  power  supply  can 
cause  interference,  rebooting^ 
hard  drive  errors,  and  other 
nasty  hard-to-  track  problems. 
So  why  take  chances?  Call  the 
power  supply  specialists  at 
PC  Power  and  Coolinv  todav. 


O    1  J 


Turbo-Cool  300 


HERE  ARE  TEN  GREAT  REASONS  TO  SELECT  THE  INDUSTRY'S  BEST 
THE  TURBO-COOL"  300  AND  TURBO-COOL"  450. 


1.  50%  TO  100%  MORE  POWER 

The  more  power,  the  better!  Our  high-capacity 
units  start  drive  motors  with  ease,  run  cooler, 
last  longer,  and  allow  for  future  expansion. 

2.  BUILT-IN  UNE  CONDITIONING 

Turbo-Cool  power 

,.  r   ,  .  INPUT  VOLTAGE  (MINI 

supplies  wont  skip 
a  beat  when  the  line 
voltage  sags. Their 
wide  input  range 
(85- 135V,  1 70-270 V) 
and  heavy-duty  input 
components  protect  your 
PC  and  its  data  from  sags,  surges  and  spikes. 

3.  FCC-B  AND  VDE-B  LINE  FILTER 

A  dual-stage  EMI  filter  keeps  electrical  noise 
well  below  agency  standards. 

4.  INDEPENDENT  REGULATION 

Turbo-Cool's  superior  independent-regulation 
design  keeps  output  voltage  tolerances  20 
times  tighter  than  that  of  an  ordinary 


TURBOCOOL 
POWER  SUPPLY 


power  supply.  This  exceptional  stability 
improves  hard  drive  reliability  during  critical 
access  periods. 

5.  ULTRA-CLEAN  DC  OUTPUT 

A  dual-stage  output  filter  ensures  that  sensitive 
computer  chips  receive  pure,  low-ripple  power. 

6.  PROTECTION  CIRCUITRY 

Our  units  offer  the  most  complete  protection 
from  dangerous  overvoltage,  overcurrent, 
and  short  circuit  conditions. 

7.  THERMASENSE~  COOLING  FAN 

The  Turbo-Cool  300  features  ThcrmaSense, 
our  high-capacity, 
thermostatically- 
controlled,  variable- 
speed  fan.  It's  ideal! 
High-performance 
systems  operate  up  to 
35°  cooler  while 
standard  ones  run 
as  much  as  73%  quieter. 


ThirmaSenu  Ian 


50    60    70    K    90  100  I  to  120 
Air  Twiperature  ("F) 


8.  UUCSA/TUV  APPROVALS 

Our  high-capacity  units  are  safety  approved 
by  not  only  UL,  but  also  by  Canada's  CSA 
and  Germany's  strict  TUV. 

9.  TWO-YEAR  WARRANTY 

Turbo-Cools  are  designed  and  tested  for 
MTBFs  of  over  100,000  hours.  They  come 
with  a  no-hassle  2-year  warranty  and  a 
30-day  money-back  guarantee. 

10.  GREAT  VALUE 

Loaded  with  premium  features,  a  Turbo-Cool 
power  supply  will  upgrade  the  performance 
of  your  PC  or  LAN  file 
server  at  a  retail  cost 
of  only  551  to  80C  . 
per  watt.  You'll  be        ^  »  '^fl 
powered  by  a  unit  that 
is  popular  with  award-  jP' 
winning  PC  manufacturers 
and  recommended  by  experts       Turtio-Cool  450 
such  as  the  PC  Magazine  Advisor! 


PC  POWER  &  caauMC,  inc. 

5995  Avenida  Encinas,  Carlsbad,  CA  92008  •  (619)  931-5700  •  (800)  722-6555  •  Fax  (619)  931-6988 
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■  Windows  Utilities 

Creative  Ideas  Make 
nergy  Stand  Out 


Sy 


BY  BARRY  SIMON 


Synapps  Software's  $129.95 
Synergy,  Version  1 .0,  is  more 
than  just  another  replace- 
ment for  Windows'  Program 
Manager  and  File  Manager. 
Several  of  the  utilities  in- 
cluded represent  new  ideas. 

One  notable  utility. 
Eclipse,  lets  you  make  button 
bars  that  can  float  freely  and 
be  attached  to  applications. 

SSL,  Synergy's  batch  lan- 
guage, is  competitive  with 
other  Windows  batch  lan- 
guages that  have  "if/then/ 
else"  and  "while"  construc- 
tions. 


Also  included: 

•  Psychic,  which  runs  in 
the  background  and 
tracks  the  names  of  the 
files  you  open  in  your 
Windows  applications. 
When  you  open  a  file. 
Psychic  pops  up  a  list  of  — 
previous  files.  It's  an  original 
idea  that  works  like  magic. 

•  Picasso,  the  best  icon  editor 
we've  seen.  It  lets  you  edit 
multiple  icons,  add  raised  3-D 
effects,  and  move  icons  be- 
tween libraries  via  drag-and- 
drop. 

•  Synappshot,  a  screen-cap- 
ture program  intended  as  an 
adjunct  to  Picasso. 


SHADOWS:  Synergy 's  icon  eclilur,  Ficasso,  is 
the  best  one  we've  seen. 


•  FX,  a  fun  special-effects 
feature  for  Windows  users 
who  want  to  put  shadows 
behind  program  windows, 
have  them  explode  upon 
launch,  and  add  a  variety  of 
sounds  to  events. 

•  Audition,  a  .WAV  file 
player. 

•  LaunchPad,  a  Windows 
scheduler  that  supports  single 


or  recurrent  events, 
sounds,  messages,  and 
program  launching. 
•  File  Fetch,  the  one 
weak  component  of  the 
package.  On  an  un- 
cached  drive  with 
about  5,000  files,  it  took 
this  file  finder  10  min- 
utes to  do  a  search  that 
took  38  seconds  in  File 
Manager. 

That  issue  aside,  the 
fresh  thinking  behind 
—  the  utilities  in  Synergy 
makes  it  stand  out  in  a 
crowded  market. 
•  List  Price:  Synergy,  Version 
1.0,  $129.95.  Requires:  1MB 
RAM,  1.4MB  hard  disk  space, 
Microsoft  Windows  3.0  or 
later.  Synapps  Software  Inc., 
2009  178th  Ave.  NE,  Red- 
mond, WA  98052;  206-562- 
3015;  fax:  206-784-7125. 

Circle  42li  on  reader  sen  il  e  card 


■  Communications 

Windows  Calls,  Procomm  Answers 


BY  JOHN  R.  QUAIN 


In  delaying  the  introduction 
of  Procomm  Plus  for  Win- 
dows (PPW)  until  Ver- 
sion 3.1  of  Microsoft 
Windows  was  released, 
Datastorm  used  its  time 
wisely.  The  company 
has  honed  its  $149  mo- 
dem communications 
package  to  take  full  ad- 
vantage of  the  GUI  in- 
terface, and  it  includes 
all  the  features  of  its 
popular  DOS  precursor 
and  more. 

With  a  top  speed  of 

115.2  Kbps,  PPW  in-   

eludes  over  200  predefined 
modem  settings  and  34  termi- 
nal emulations.  All  the  popu- 
lar communications  protocols 
are  still  covered,  including 
Kermit,  CompuServe  B+,  and 
Zmodem. 

In  tailoring  PPW  for  the 


Windows  environment.  Data- 
storm  has  stitched  together 
a  variety  of  GUI  techniques. 
In  addition  to  the  standard 


1 J 


GUI  COMM:  Procomm  for  Windows  main- 
tains commands  from  the  DOS  version. 


pull-down  menus  and  dialog 
boxes,  there's  a  toolbar  for 
uploading  and  downloading 
files,  initiating  screen  cap- 
tures, and  launching  scripts. 
The  dialing  directory  has 
been  expanded,  and  a  win- 
dow builder  and  a  dialog  box 


editor  have  been  incorpo- 
rated. 

Hands-on  tests  demon- 
strated PPW's  flexibility.  You 
can  store  global  default 
settings  and  assign  spe- 
cial parameters  to  indi- 
vidual numbers.  During 
dial-ups  and  connec- 
tions, Procomm's  status 
displays  are  especially 
helpful. 

The  Windows  ver- 
sion of  Procomm  also 
helps  to  simplify  on-line 
sessions.  Its  implemen- 
tation of  Zmodem,  for 
example,  automatically 
initiates    a  download 
and  performs  accurate  crash 
recovery  whenever  transmis- 
sions are  interrupted. 

A  particular  strength  is 
Procomm's  scripting  lan- 
guage. ASPECT,  which  has 
been  expanded  for  Windows. 
It  now  supports  DDE,  DDL, 


and  asynchronous  tasking 
(the  ability  to  run  multiple 
operations  concurrently). 

For  all  its  good  graces, 
Procomm  does  contain  a  few 
incidental  annoyances.  It 
doesn't  include  its  own  editor, 
but  relies  instead  on  Note- 
pad, which  can't  handle  large 
files.  (You  can  select  your 
own  editor.)  And  there  is  no 
option  to  turn  off  the  modem 
speaker. 

Though  Crosstalk  for  Win- 
dows is  still  the  simplest 
comm  program  to  navigate, 
Procomm  Plus  for  Windows' 
capabilities  will  make  it  the 
first  choice  for  Windows 
power  users. 

•  List  Price:  Procomm  Plus 
for  Windows,  Version  I.O, 
$149  Requires:  640K  RAM, 
3MB  hard  disk  space,  Mi- 
crosoft Windows  3.0  or  later, 
modem.  Datastorm  Technolo- 
gies Inc.,  P.O.  Box  1471, 
Columbia,  MO  65205;  800- 
326-4999,  314-443-3282;  fax, 
314-875-3063. 

Circle  427  on  reader  service  card 
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New  Customer 


ShipfMng 


()l)j('ct\'isi()n  lor  W'iiulows 


OhjcdN'isioii  l()r().S/2 


A:Your  ObjectVision  applications. 


Borland's  OlijwtX'ision"  l)riiii;s  Microsoft" 
Windows  and  OS/2*  users  together.  Oniv 
Object\'isioii  idlows  xoii  to  write  an  appli- 
cation omr  lor  nse  under  liotli  Windows 
and  OS/2.  And  seamlessly  access  the 
same  data,  rejjardless  of  platlorni.  That's 
bet"duse  ObjectN'isioii.  the  world's  easiest 
tool  for  creatinj»  Windows  applications,  is 
now  also  available  lor  OS/2. 

Visual  programming 
mal(es  it  easy 

I'sing  re\()liitioiiar\ 
\isiial  proi;raniinini; 
teclmi(|iies,  ObjectMsioii 
makes  it  easv  lor  the 
people  who  know  the 
business  issues  to  desckip 
and  m;iintain  their  own 
[graphical  software 
applications  without 

Tied  #1  Applicjiion  Soffware 

p.ii(i.n.r  .n  cairtomsr  s.i«t.c«».-  prograniiiiin};. 


Creating  Windows  or  OS/2  applications  is 
as  eas\  as  .\-B-(;.  Simply: 

A.  Draw  \()iir  application  interlace  using 
the  con\enieiit  lorm  IikiI. 

B.  .\pp!\  \(mr  business  niles  \isiiallv. 

C.  Connect  MKir  application  toMiiir 
existing  database.  Or  create  your 
own  diltiibase. 

In  Winikiws  and  ()S/2,  ObjeclN'ision  makes 
it  easy  to  create,  nuMlifx  iind  nm  Nonr  own 
interactiw  a|)plications.  .Viid  the  OS/2  ver- 
sion gi\es  Mill  e;Ls\  access  to  HEXX  as  well 
as  13LLs. 

Easy  access  to  data 

ObjectN'ision  is  the  idi-al  liont  end  lovonr 
data  because  it  integrates  inlormation  Ironi 
dilTereiif  databases  mi(h'rone  familiar, 
graphical  user  interlace.  VonrObjectN'ision 
applications  can  easib  connect  to  inlorma- 
tion slorwl  in  I'aradox.'  dBASE.'  Btrie\e. 
Database  Manager  and  ASCII  forniiits. 


FREE  rantime  version 

Because  a  nintime  version  is  included 
fnr.  it's  easv  to  distribute  vour  customized 
applications  throughout  vourcompanv. 
\\'itli  ObjectX'ision,  liillv  inti'r()|X'rable 
Windows  and  OS/2  applications  are 
here  today! 

See  your  dealer  today  to  get  your  own 
copy  of  ObjectVision  for  Windows  or  OS/2, 
OR  call  1-800-331-0877.  exL  6608  to 

request  your  ObjectVision  for  Windows 

FREE  TRIAL  DISK 

In  Canada,  call  1-800-461-3327 


i  oeecivisioN 


■   m 


BORLAND 

The  Leader  in  Object-Oriented  Programming 


CopyrigM0 1992  Borland  International.  Inc  Ml  rigMs  resanad  Oli|«ctVtsion  Paradoi  and  dBASE  are  registered  trademarks  ot  Borlarxl  Iniernatiorul  Inc  0S''2  is  a  registered  trademark  ol  IBM  Microsott  is  a  registered  trademark  ol  Mcrosott  Corporation 
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Why  it's  smart 


The  #1 -selling  database 

(IBASE  "  is  the  #1 -selling  ivlatioiuil 
database  in  tlie  world.  It  offers  the 
most  complete  set  of  tools  lor  devel- 
opers and  users  to  access  and  manage 
their  coqiorate  data. 

Todav,  more  than  three  nullion  peo- 
ple use  it  to  build  applications  that 
help  diem  nm  their  l)usines.ses  and 
miiintain  a  competitiw  edge,  .^nd 
with  the  worlds  largest  communitv  o 
trainers,  consultants,  and  add-on  soft- 
ware extensions,  it's  little  wonder  diat 
(IBASE  is  the  .standard  for  coq-jorate 
applications  dewlopment.  Now,  new 
(iBASE  IV  version  1.5  makes  it 
smarter  dian  e\er  to  go  with  #1. 

New!  Version  1.5  Is  here 

Now  there's  an  easier-to-u.se,  faster, 
and  more  powerful  dBASE.  It's 
packed  with  the  features  vou'\'e 
asked  for  most,  making  it  smarter 
than  ever  to  use  the  world's  #1  PC 
database. 


Working  smaller  is  faster 

OPTIMIZATION  With  new  dBASE  IV, 
\  ou  get  the  job  done 
faster  because  von 
work  smarter.  Smarter 
because  new  IQ!'"opti- 
TECHNOLOGY  miziition technology 


The  Wtorldwide  Standard 


What's  new  in  dBASE  IVv1.5: 

For  Users 

•  Mouse  support 

•  Kditablc  multi-file  \iew 

•  Calculated  field  liuking 

•  QBF,  suuuuan  ()]X'rators  aud  pick  lists 

•  Automatic  install 

•  New  optimization  fechnologv — IQ! 

•  Save  quer\  indexes 
For  Developers 

•  INDEX  iunctions 

•  40  work  areas 

•  •  Template  Language  included 

•  Enhanced  BIANK  support 

•  Browse/Edit  organize  menu  toggle 

•  Conditional  compilation 

•  Low-level  file  I/O 

•  Open  aR'hitecture  Control  Center 

•  Enhanced  RUN  function 

•  .Multiple  and  global  procedure  libraries 


automatically  selects  the  fiistest 
method  to  retrieve  your  data. 
Smarter  because  von  can  create 
tables,  fonns,  reports,  queries,  and 
menus  in  record  time — without 
progranmiing. 

Smarter  because  you  get  40 
different  work  areas  for 
easier  management 
of  lai^e  applica-  ^z^^^-'^. 


tions.  Plus 


mouse  support  tor 
fingertip  access  to  features, 
an  enhanced  RUN  function  to  nm 
popular  DOS  applications  from  with- 
in dBASE,  and  comprehensive  multi- 
user capabilities.  All  of  which  metins 
you  miiintiiin  tight  data  integrity, 
more  flexibilit\'  and  more  support 
than  ever  Ix'fore. 

Advanced  design  tools 
build  applications  faster 

dBASE  IVs  eas-v-to-use  Control 
Center  comes  complete  with  an 
innovative  set  of  design  t(X)ls,  includ- 
ing report,  fonn,  and  label  generators 
that  help  you  create  vour  applications 
quicker.  And  tiie  Control  Center's 
open  architecture  makes  it  easy  to 
enliaiice  or  customize  your  own  appli- 
cations by  incoqx)rating  third-p;u1\' 
add-on  pnxlucts  available  for  dBASE. 


Copyright  ©  1992  Bortand  International.  Inc  All  riglils  reserved  dBASE.  dBASE  IV.  Borland,  and  Ashton-Tate  are  registered  trademark  ol  Borland  International.  Inc.  81 1571 


er  to  go  with  #1 


Faster  applications 
development 

The  incliistrv-standard  dBASE  lan- 
guage comes  with  a  host  of  iniprove- 
inents  that  speed  development; 

•  hitegrated  debugger  and  a  built-in 
applications  generator 

•  More  than  40  new  connnands, 
functions,  and  keywords — 
Template  Liiiiguage  now  included 

•  ('  language-like  low-level  file  1/0 

•  IBM^'SAA-compliantSQL 

•  Adv  anced  BLANK  sup[X)rt 

100%  commitment 
to  dBASE 

Now  that  it's  from  Borland,  vour 
investment  in  dBASE  is  secure. 
(IBASE  gives  vou     the  benefits  of 
complete  compatibilitv  and  applica- 
tion pirtabilitv^  that  come  with  the 
database  standard.  And  Borland  is 
the  ackniowledged  database  technol- 
ogv'  innovator,  so  vou  re  on  the  win- 
ning team  for  the  long  haul.  (Jet 
dBASE  IV  V 1 .5  t(xlav.  You'll  see  why 
it's  smarter  than  ever  to  go  with  #1. 


Get  NEW  dBASE  IV 
vl.5  today  and 
receive  more 
than  S250  in 
additional  software, 

FREE! 

See  your  dealer  or  call  now 
1-800-881-0877,  ext.  6418. 

In  Canada,  cal  1-800-461-8827. 


dBASE  IV 


dBASE  IV 

a  Borland  Company 


^  Send  me  my  FREE  Pro  Pack  Softwarei"^ 

Purchase  dBASE  I\'  \  1.5  Ix-fore  .ScpteiiilK-r  .'50.  1992.  and  Borland  will  give  vou 
Central  Pr)int  Software's  Backnp  and  Anti-\'inis  programs  free*  That's  a  sug- 
gested retail  v  alue  of  S258. 

Chack  DOS  <itt  sin  raqulrH:    LJ  Sl/T    C  J1«" 

dBASE  IV  vl  .5  Serial  I:  


100 


RANT 


Name  _ 


Comoany:. 
Address:  


.  (We  cannot  slvp  to  P  0  boxet ) 


Cily/Stale/Provfince:. 
Zlp/Poslal  Code:  


Phone  ( 


FAX  I  l_ 


COMPLETE  this  CMpon.  ATTACH  •  copy  ol  your  ules  rnilpl  (or  •  con  pwclWM  ordor  and  billing  Invoico)  AND  ENCLOSE  $(.00 
U.S.  tor  ihlniing  and  handling  (ckact  or  monty  order  luyablt  lo  Borland  Mamational.  Inc.). 

Send  to:  Borland's  Pro  Pack  Offer,  P.O  Box  7243.  San  Francisco.  California  94120-7243. 

'Offer  oood  m  u  S  in<}  Cifuda  only  on  dBA$(  IV  vT  S  puictuses  twtwaan  Jim  1  and  Septenibef  30  199?  Onfy  or»girui  coupons  wtli  be  Kcepied 
No  responsibility  li  assumed  for  lost.  Ijie  misdirscied  or  destroyed  imH  Pteuailow4-6  weelis  tor  delrvery  Sub|«ct  to  all  local  state,  artd  federal 
regutations  Void  where  piotiibiled  Offer  not  valid  tor  Upgrades  Competitive  Upgrades,  LAN  Packs.  Volume  Packs,  or  any  oltter  Borland  promotion 
eicepi  dBASE  IV  v1  5  products  Distributors  and  resellers  not  eligible  to  participate  Cenirat  Point  is  a  registered  trademark  of  Central  Point  Software 


BORLAND 

dBASE  IV from  Ashton-Tatel  a  Borland  Company 
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■  Graphics 

Adobe  Illustrator  4.0  Adds 
Precision  Drawing  Tools 


BY  LUISA  SIMONE 

Adobe  Illustrator 
for  Windows,  Ver- 
sion 4.0.  is  a  graph- 
ics program  with  a 
mission.  This  $695 
product  sets  out  to 
prove  that  profes- 
sional artists  are 
less  impressed  by 
automated  special 
effects  than  by 
high-level  drawing 
controls. 

Don't  misunder- 


STAV  INSIDE  THE  LINES:  Adobe  Illustrator  offers 
many  unique  functions,  including  the  ability  to 
stand:  Adobe  lllus-  ////  an  irregularly  shaped  object  with  text. 
trator  is  a  full-fea-  — — — — — — 


tured  drawing  program 
capable  of  producing  com- 
plex pictures.  There  are  tools 
for  straight  lines,  Bezier 
curves,  free-form  shapes,  scal- 
able type,  and  primitives  such 
as  circles  and  rectangles,  as 
well  as  image-editing  func- 
tions including  resize,  mirror, 
rotate,  and  blend. 

But  Illustrator  doesn't 
have  its  competitors'  auto- 
mated functions,  such  as 
CorelDRAW's  simulated  per- 
spective or  the  warping  func- 
tions of  Arts  &  Letters. 

To  understand  this  point 
more  clearly,  examine  the 
program's  type  effects.  Illus- 
trator can  align  text  along  an 
irregularly  shaped  path,  wrap 
text  around  objects,  and  even 
wrap  text  inside  objects.  But 
it  doesn't  let  you  manipulate 
the  bounding  box  that  sur- 
rounds text — an  essential  fea- 
ture if  you  want  to  distort  the 
shape  of  an  entire  word  eas- 
ily. (Adobe  Systems  mini- 
mizes this  shortcoming  by 
bundling  TypeAlign.  which 
provides  many  of  the  text  ef- 
fects Illustrator  lacks.) 


On  the  other  hand,  experi- 
enced artists  will  appreciate 
the  fact  that  even  the  most 
basic  drawing  tools  provide 
an  extra  level  of  functionality. 
For  example,  the  sizing  tool 
lets  you  work  with  great  pre- 
cision when  resizing  one  ob- 
ject in  relation  to  another, 
and  there  are  plenty  of  edit- 
ing options  for  Bezier  curves. 
In  addition  to  the  normal  pro- 
cedures involving  nodes  and 
tangent  points,  you  can 
change  an  object's  shape  by 
manipulating  the  actual  curve 
segment. 

FLEXIBLE  INTERFACE 

Even  the  program's  interface 
provides  a  lot  of  flexibility. 
You  can  work  in  either  a  full 
preview  or  wireframe  mode, 
change  the  size  and  position 
of  the  toolbox,  and  keep  up  to 
20  documents  open  simulta- 
neously. 

On  a  more  advanced  level. 
Illustrator  lets  you  convert 
any  collection  of  objects  or 
lines  into  page  guides.  Instead 
of  the  traditional  horizontal 
or  vertical  orientation,  you 


can  use  perspective  grids  and 
even  curved  shapes  as  guide- 
lines. And  Illustrator  lets  you 
do  more  than  merely  define 
an  image  as  a  pattern.  You 
can  rotate,  scale,  and  skew 
any  pattern  independently  of 
the  object  it  fills. 
The  program  ships 
with  300  patterns, 
borders.  textures, 
and  symbols  culled 
from  Adobe  Collec- 
tors Editions. 

Even  a  function 
such  as  data-driven 
charting,  which  at 
first  glance  seems 
rather  simple,  ulti- 
mately proves  to  be 
positively  elegant. 
Entering  numerical 
data  into  a  spread- 
sheet module  to  cre- 
■— ~-"  ate  bar,  pie,  area, 
and  scatter  graphs  is  straight- 
forward. But  if  you're  willing 
to  invest  the  time,  you  can 
learn  to  use  any  image  as  a 
pictograph  in  the  charts  that 
you  create. 

One  of  Illustrator's  biggest 
selling  points  is  its  focus  on 
PostScript   and  high-resolu- 


tion output.  Illustrator's  na- 
tive .AI  file  format — a  subset 
of  PostScript — is  an  increas- 
ingly popular  standard.  Illus- 
trator can  import  both  vector 
(.COM,  .DRW.  .WMF  )  and 
raster  (.BMP.  EPS,  .PCX, 
TIFF  )  files,  and  other  pro- 
grams can  read  and  write  to 
the  .AI  format  directly. 

Illustrator  is  so  dependent 
on  PostScript  typefaces  that  it 
currently  recognizes  only 
Adobe  Type  1  fonts.  It  sup- 
plies 27  typefaces  in  addition 
to  the  13  fonts  in  Adobe  Type 
Manager.  Popular  type  de- 
signs such  as  Adobe 
Garamond,  Tekton.  and 
Wood  Type  Ornaments  are  a 
valuable  bonus. 

Illustrator  even  improves 
on  the  Windows  environment 
by  writing  PostScript  files  (in- 
stead of  Windows  Metafiles) 
to  the  Clipboard.  This  lets  Il- 
lustrator save  Bezier  curves 
and  masked  images  to  the 
Clipboard.  However,  the  tar- 
get program  will  be  unable  to 
import  the  image  unless  it 
also  supports  PostScript  on 
the  Clipboard. 

Most  important.  Illustra- 


Add  Autotracing  -with  Streamline 

When  you  buy  Adobe  Illustrator,  you  get  minimal 
autotracing  functions  that  are  basically  a  subset  of  the 
program's  freehand  drawing  tool.  But  for  a  limited  time. 
Adobe  is  bundling  Illustrator  together  with  Streamline,  a 
$195  standalone  tracing  program.  (Call  Adobe  for  the  exact 
dates  of  this  special  offer.) 

Like  most  other  autotracing  programs.  Streamline  con- 
verts bitmapped  images  into  vector-based  drawings  using 
either  the  Centerline  or  Outline  tracing  method.  You  can 
adjust  the  accuracy  of  the  trace,  choose  to  ignore  stray  pix- 
els, and  control  the  proportion  of  curved  lines  to  straight 
lines.     i  ,  ^ 

Streamline  distinguishes  itself  from  the  competition  by 
offering  both  preprocessing  and  postprocessing  functions. 
Before  you  begin  a  trace,  for  example,  you  can  use  the  pen- 
cil, eraser,  and  magic  wand  tools  to  clean  up  the  image.  Best 
of  all,  the  Color  Setup  dialog  box  lets  you  determine  the 
number  of  colors — 2,  4.  8,  16,  64.  or  25(>— in  the  final  line 
drawing.  « 
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tor  concentrates  on  solving 
the  problems  associated  with 
high-resolution  output.  It 
writes  ASCII  (as  opposed  to 
binary)  PostScript  files  and 
supports  only  those  color 
models  used  on  a  printing 
press,  including  CYMK,  Pan- 
tone,  and  Trumatch.  Illustra- 
tor also  bundles  a  utility, 
Adobe  Separator,  that  gener- 
ates four-color  separations 
complete  with  optimized  line 
screens,  traps,  chokes,  and  dot 
gain  compensation. 

ROOM  TO  IMPROVE 

For  all  its  strengths.  Illustra- 
tor could  be  better.  Its  em- 
phasis on  "power  user"  fea- 
tures is  sure  to  intimidate 
novices.  The  toolbox  contains 
40  functions,  4  of  which  are 
selection  tools.  Learning  to 
distinguish  between  them  is 
at  best  hard  work,  and  at 
worst  very  confusing.  And 
functions  such  as  masking 
and  defining  a  pattern  will  be 
difficult  for  the  occasional 
user  to  master. 

Though  the  program  is 
identical  to  its  Macintosh  sib- 
ling, to  compete  with  the  big- 


time  PC-based  illustration 
products  (like  CorelDRAW 
or  Micrografx  Designer)  Il- 
lustrator needs  a  true  gradi- 
ent fill  (now  you  must  use  the 
blend  tool  to  generate  inter- 
mediate shapes  and  colors) 
and  the  ability  to  define  calli- 
graphic characteristics  for 
lines.  And  there  is  also  no 
way  to  save  attributes  as  a 
style  or  to  copy  styles  from 
one  object  to  another. 

Despite  these  faults,  this 
second  attempt  to  port  the 
very  popular  Mac  product  to 
the  PC  is  exciting.  Illu'^trator 
offers  the  functir.ialil  ihat  a 
mature  PC-base<  illustration 
market  needs:  precise  draw- 
ing tools  and  bulletproof 
PostScript  output. 
•  List  Price:  Adobe  Illustrator 
for  Windows,  Version  4.0, 
$695.  Requires:  3H6-based  PC 
or  better,  4MB  RAM.  1 2MB 
hard  disk  space,  Microsoft 
Windows  3.0  or  later,  Adobe 
Type  Manager  Adobe  Sys- 
tems Inc.,  1585  Charleston 
Rd.,  Mountain  View,  CA 
94039;  800-833-6687,  415- 
961-4400. 
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Of  course,  you  can  import  the  traced  outlines  into  Illus- 
trator for  further  enhancement,  but  you  can  also  use 
Streamline's  postprocessing  functions  to  delete  unnecessary 
curve  nodes,  generate  smoother  outlines,  and  change  the 
color  or  the  stroke  of  objects.  Hi  is.  coupled  with  the  ability 
to  write  standard  file  formats  (such  as  .CGM.  .DRW,  EPS, 
and  .WMF),  makes  it  possible  to  export  Streamline  draw- 
ings directly  into  desktop  publishing  or  presentation  graph- 
ics programs. 

Our  Icsling  revealed  several  limilatii)ns.  Tlie  program 
uses  an  uneditable  Z.'^b-color  palette  to  distinguish  the  col- 
ors in  the  source  file.  Tracing  a  monochromatic,  low-con- 
trast image  yields  unsatisfactory  results.  In  addition,  the 
program  requires  at  least  30  contiguous  pixels  of  the  same 
color  in  order  to  recognize  a  discrete  shape,  which  results  in 
some  posterization.  Despite  these  limitations,  anyone  who 
regularly  converts  bitmapped  pictures  into  object-oriented 
drawings  will  find  Streamline  a  flexible,  powerful,  and  accu- 
rate autotracing  utility. — LS 


Outside  In  Builds  a  Bridge 
Between  DOS  and 
Windows  Worlds 


BY  BARRY  SIMON 


Windows  isn't  very  open- 
minded  when  it  comes  to 
viewing  files  from  non- 
graphical  programs,  so  it  be- 
comes difficult  to  reuse  data 
that  already  exists  in  your 
text-based  word  processor, 
spreadsheet,  or  database. 
This  weakness  leaves  the 
door  wide  open  for  Outside 
In  for  Windows. 
Version  1 .0,  an 
$89  utility  from 
Systems  Com- 
patibility Corp., 
that  could  turn 
out  to  be  an  es- 
sential tool  for 
Windows  users. 

The  core  of 
Outside  In  is  an 
impressive  array 
of  file  viewers 
for  more  than  75 
file  formats.  By 
linking  up  with  — — ^— 
the  Windows  Clipboard,  the 
program  lets  you  select  a  file 
or  section  of  a  document, 
send  it  to  the  Clipboard,  and 
paste  it  into  your  word  pro- 
cessor. 

The  material  is  exported 
to  the  Clipboard  in  a  format 
that's  readable  by  many  dif- 
ferent Windows  programs. 
The  document's  spacing,  jus- 
tification, and  font  size  are  re- 
tained, although  specific  fonts 
are  not  preserved. 

Outside  In  conveniently 
prints  files  or  parts  of  files. 
Bold  and  italics  are  retained, 
but  font  size,  type,  and  justifi- 
cation are  not.  Another  con- 
venience: Whenever  you  view 
a  file,  you  can  launch  the  as- 


sociated application  and  go 
right  to  work  on  it. 

Outside  In  also  lets  you 
search  on  filenames  or  text 
strings,  returning  a  list  of  files 
to  look  through.  You  can 
"tear  off"  any  file  view  and 
leave  it  as  an  icon  on  the 
desktop. 

While  a  strong  first  ver- 
sion. Outside  In  has  its  flaws. 
It  doesn't  support  graphics 


SUPER  VIEWER:  Outside  In  for  Windows 
includes  a  special  find  mode  and  tear-off 
windows  to  allow  access  to  multiple  files. 


files  or  compressed  files,  and 
wide  spreadsheets  and  data- 
bases are  problematic.  The 
program  should  also  be  able 
to  search  files  that  are  torn 
off,  not  just  displayed  files. 

Despite  these  irksome  re- 
strictions. Outside  In  is  one 
data-maintenance  utility  that 
serious  Windows  users  will 
truly  appreciate. 
•  List  Price:  Outside  In  for 
Windows,  Version  1.0,  $89. 
Requires:  1.4MB  hard  disk 
space,  Microsoft  Windows  3.0 
or  later.  Systems  Compatibility 
Corp.,  401  N.  Wabash,  #600, 
Chicago.  IL  60611;  800-333- 
1395,  312-329-0700;  fax,  312- 
670-0820. 
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Correct  Series  and  Instant  Answers  Help 
Prevent  Sloppy  Writing 


BY  RUBIN  RABINOWITZ 

You  don't  have  to  be  an 
English  major  to  be  a 
good  writer.  Sometimes 
just  knowing  the  correct 
format  for  a  business 
letter  or  using  an  accu- 
rate quotation  can 
make  the  difference  be- 
tween sloppy  and  pol- 
ished. Here  are  two  ref- 
erence packages  that 
offer  guidance  in  effec- 
tive business  writing. 


11 1 1 1 1 1  III  imiiij  I 


SYMBOLISM:  Correct  Writing  lets  you  click 
on  a  notebook  tab  for  a  particular 
category  of  information. 


CORRECT  WRITING,  CORRECT 
LETTERS,  AND  CORRECT  QUOTES 

WordStar's  Correct  group  in- 
cludes a  style  manual,  a  col- 
lection of  business  letters,  and 
a  quotation  dictionary. 

Correct  Writing  for  Win- 
dows ($69,  or  $59  for  the  DOS 
version)  is  a  style  manual  that 
uses  a  notebook  as  a  visual 
metaphor.  There  are  sections 
on  punctuation,  spelling,  com- 
pound words,  italics,  foot- 
notes, bibliographies,  tables  of 
contents,  indexes,  mathemati- 
cal equations,  proofreader's 
marks,  abbreviations,  sym- 
bols, and  metric  conversion. 
There  is  even  a  collection  of 
adjectival  forms  used  for 
Americans,  so  you  can  know 
what  to  call  a  person  from 
Connecticut. 

Correct  Writing's  coverage 
of  punctuation  is  comprehen- 
sive, but  it  offers  only  skimpy 
advice  on  grammar  and  style. 

A  companion  program. 
Correct  Letters  ($59  for  Win- 
dows, $49  for  DOS),  touches 
on  grammar  and  style,  but  the 
main  feature  is  a  collection  of 
250  model  letters  for  use  in 
sales,  marketing,  public  rela- 
tions, customer  service,  credit, 


and  collection.  The  Windows 
version  lets  you  export  letters 
to  Windows  word  processors 
or  to  the  Clipboard.  You  can 
also  export  the  letters  as 
ASCII  files. 

Correct  Quotes  ($59  for 
Windows,  $49  for  DOS)  offers 
5,000  quotations  from  "the 
world's  wittiest  poets  and  pun- 
dits." While  it  hardly  rivals  the 
printed  Barllett's  Quotations 
(117,000  items)  or  the  con- 
densed Bartleti's  in  Microsoft 
Bookshelf  (22,000  items). 
Correct  Quotes  is  comparable 
to  programs  such  as  Wisdom 
of  the  Ages  (6.5{X)).The  Con- 
cise Columbia  Dictionary  of 
Quotations  (6,000),  and 
Quotemaster  Plus 
(5,000).  Arranged  al- 
phabetically under  600 
topic  headings.  Correct 
Quotes  lets  you  print 
quotations  or  copy  them 
to  the  Windows  Clip- 
board or  to  an  ASCII 
file. 


book,  the  Business 
Writer's  Handbook,  the 
Complete  Secretary's 
Handbook,  and  the  Fi- 
nancial Mathematics 
Handbook.  They  cost 
$59  each,  or  $179  for  all 
four. 

The  Associated 
Press  Stylebook  is  an 
nn-linc  version  of  the 
familiar  journalist's 
handbook.  Its  main  sec- 
tion gives  advice  for  an 
alphabetical  list  of  top- 
ics,  from  "a/an"  to  "ZIP 
codes. "  It  also  covers  punctua- 
tion, business  and  sports  writ- 
ing styles,  bibliography  for- 
mats, and  copyright  laws.  The 
program  is  particularly  good 
at  helping  you  find  answers 
quickly:  You  can  scroll 
through  a  table  of  contents  or 
index,  or  search  the  index  or 
the  entire  text. 

The  Business  Writer's 
Handbook,  a  specialized  style 
manual  for  business,  covers 
grammar,  punctuation,  me- 
chanics, spelling,  diction,  desk- 
top publishing,  letter  writing, 
and  report  and  research  paper 
preparation.  There  are  glossa- 
ries of  computer  terms  and 
foreign  expressions,  a  short 


INSTANT  ANSWERS 

Reference  Software's 
Instant  Answers  is  a  set 
of  four  modules:  The 
Associated  Press  Stylc- 


ANSWERS:  This  Instant  Answers  lesson  on 
type  sizes  is  from  the  Business  Writer  's 
Handbook. 


quotation  dictionary,  and  in- 
formation on  abbreviations, 
misspelled  and  confused 
words,  as  well  as  reference 
sources. 

The  Complete  Secretary's 
Handbook  includes  some  ma- 
terial already  covered  in  other 
modules:  a  style  guide,  a  letter 
writing  guide,  and  a  list  of  ab- 
breviations. 

The  Fmancial  Mathematics 
Handbook  explains  annuities, 
interest  and  discount  formu- 
las, loan  calculations,  and  asset 
depreciations,  and  includes  an 
appendix  that  explains  Lotus 
1-2-3's  financial  functions. 

The  Correct  and  Instant 
Answers  collections  will  save 
you  a  lot  of  searching  through 
texts.  They're  easy  to  learn 
and  will  end  some  nagging 
questions  such  as.  What  do 
you  call  a  person  from  Con- 
necticut? A  Connecticuter.  of 
course. 

•  List  Price:  Correct  Writing 
for  Windows,  $69;  for  DOS, 
$59.  Correct  Letters  for  Win- 
dows, $59;  for  DOS,  $49.  Cor- 
rect Quotes  for  Windows,  $59; 
for  DOS  $49.  WordStar  Inter- 
national Inc.,  201  Alameda  del 
Prado,  P.O.  Box  6113,  Novate. 
CA  94949;  800-523-3520,  415- 
382-8000.  Requires:  For  Win- 
dows versions:  3.4MB  hard 
disk  space,  Microsoft  Windows 
3.0  or  later.  For  DOS  versions: 
55 K  RAM,  DOS  3.0  or  later. 
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•  List  Price:  Instant  An- 
swers, $59  each;  all  four, 
$179.  Reference  Soft- 
ware International,  330 
Townsend  St.,  San  Fran- 
cisco, CA  94107;  800- 
872-9933,  415-541-0222; 
fa.x,  415-541-0509.  Re- 
quires: For  Windows  ver- 
sions: 2. 9MB  hard  disk 
space,  Microsoft  Win- 
dows 3.0  or  later  For 
DOS  versions:  55K 
RAM,  DOS  3.1  or  later. 
Circle  403  on  reader  service  card 
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Ambnlance  Car  Virus.  Ambulance  randomly 
moves  across  bottom  of  display. 


Friday  13th  Virus.  Alias  "Black  Friday."  Erases  Disic  Killer  Virus.  Alias  "Ogre."  Causes  unex- 
programs  when  you  try  to  run  them.  pected  formatting  of  your  hard  disk. 


Vour  PC  is  stoned 
LEGRLiZE  MRRIJURNH 


DflTfiCRIME 
UIRUS 


Ked  State,  berm  Offensive 


RIRCOP 


Stoned  Virus.  Alias  "Hawaii."  Data  loss  caused 
by  damage  to  directory  and  FAT. 


Ping  Pong  Virus.  Alias  "Bouncing  Ball."  Wipes 
characters  off  the  screen. 


Datacrime  Virus.  Adds  garbage  to  files  and 
reformats  disk. 


»iif  iiuiiuiuu  niiu  iiiiiiy  luui  i 


AliCop  \Trus.  Alias  "Red  State."  Attacks  boot 
sector  on  non-write-protected  diskettes. 


en  the  men  c 
n  im  her  life 


'fore  (hi  iidftid 
:r.  but  \i  did  h 
Jhen  Ju!  In  fou 


|>itli  frigh 
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me  from  tli 
She  knew  si  | 
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Falling  Letters  Virus.  Characters  fall  to  the  bot-  With  over  50  new  viruses  each  month,  who 
torn  olthe  monitor.  Creative,  but  a  real  nuisance,    knows  what's  next. 


You  Could  Get  By  Without  An  Anti-Virus  Program. 

Then  Again,  So  Could  These. 


These  days,  with  networks,  modems,  laptops,  and  more 
and  more  people  sharing  files,  it's  only  a  matter  of  time  before 
a  virus  attacks  your  data. 

To  make  sure  you  get  them  before  they  get  you, 
you  need  Central  Point  Anti-Virus."  The  only 
anti-virus  program  with  File  Immunization 
that  protects  your  files  so  they  can  never 
■Sa"'??  be  infected  again.  Central  Point  Anti- 
Virus  detects  over  1200  viruses  and  destroys 
twice  as  many  viruses  as  other  programs. 
It'll  even  protect  you  from  unknown  viruses 
by  searching  for  suspicious  behavior. 

Central  Point  Anti-Virus  offers  both  Windows  and 


DOS  versions,  and  it  worb  great  across  your  Novell  network. 

And  since  there  are  about  50  new  viruses  popping  up 
every  month,  we  give  you  the  most  comprehensive  sup- 
port in  the  business.  Including  a  free  update,  quarterly 
mailings,  a  24-hour  hotline  with  FaxBack,  and  BBS 
and  Compu-Serve  support  forums. 

If  you  want  the  most  complete  virus  protec- 
tion, there  are  really  only  two  things  you  can 
do.  Call  1-800-445-4038  for  more  information. 
Or  unplug  your  computer. 

Centnd  Fbmt  SqfhtmF,. 

Making  Computing  Safer,  Simpler,  Faster. 


® 


Cmlral  Potnt  Ami-Virus  is  a  IndniurtL  at  Cenlnl  Point  Soltwarr  Inc  Names  oi  oliwr  products  mmtlonnj  hmin  arc  used  lor  idratitication  purposes  only  and  may  br  trademarks  and/or  reglslrmt  trademarks  ol  theiT  respective  companies 
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Let's  face  it.  Any  connertivity 
software  can  connert  your  P(^s  to 
your  mainframe.  But  EXTRA!™ 
for  Windows  can  aetually  enhance 
your  return  on  investment  by  hel|)- 
ing  your  business  become  more 
comi)etitive.  Here's  how. 


Improves  individual  productivity 

People  work  (|uickly  with  EXTIL\!  for  Windows  l)ecause  it's 
optimized  for  fast  o|)eration  in  every  area.  It's  easy  to  access 
information.  File  transfers  are  super-quick.  .\nd,  since  it's 
from  Atlachmate,  you  can  count  on  reliable  |>erfonnance  and 
uncompromising  support  I  No  wonder  EXTRA!  for  Windows 
won  PC  Week\  "Shootout"  of  Windows-based  connectivity 
software,  and  has  received  international  recognition  as  the 
"Best  3270  Emulator  for  Windows." 


The  EXTRA!  for  Windows  edge 

For  a  business  to  be  conn)etitive  m  the  90s, 
it  needs  to  prote<1  its  current  investments, 
improve  individual  productivity,  and  suc- 
cessfully anticipate  change  I  EXTRA! 
for  Windows  gives  you  an  edge  in  all  three 
areas,  thanks  to  its  advanced  technol- 
ogy, built-in  anti-obsolescence,  and 
Attachmate^'s  connectivity  experience. 


Protects  your  current  investments 

First  of  all,  EXTRA!  for  Windows  com- 
phes  with  IBM®  standards,  so  it  will  work 
with  your  [|]^  system — now  and  into  the 
future.  Its  Universal  Connectivity  lets  you  ch(H)se  a  coax  or 
LAN  connection.  And  if  you  ever  neetl  help,  the  call  and  the 

'    support  are  available  at 


Can  you 
afford 
cheap 
connectivity 
software? 


mm 
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Extra  Features  for  Extra  Productivity 

I  Up  to  26  simultaneous  host  sessions 
I LU1  and  LU3  printer  emulation 


no  charge  I  Then  there's 


our  uni(jue  "EXTR-V!  for 
Life"  upgrade  poHcy.  It 
lets  you  move  easily  to  a 
new  version  of  EXTRA! 
,   on  the  same  or  different 
■    PC  platform.  For  instance, 
an  ownt^r  of  EXTR.\!  Ex- 
tended  ^for  DOS  can  upgrade  inexpensively  to  the  latest  release 
of  EXTR\!  for  DOS— or  to  EXTR\!  EXTRA!  FOR 

for  W  indows. 


Anticipates  change 

Who  knows  what  new  o{)erating  systems 
and  standards  will  emerge  in  the  world  of 
mainframes  and  PCs?  With  EXTRA!  for 
Windows  it  simply  doesn't  matter.  Paths 
to  new  operating  systems  are  built  in,  and 
EXTRA!  for  Life  protects  you  from  hav- 
ing to  buy  new  programs  if  you  switch 
platforms  I  What's  more,  EXTRA!  for 
Windows  incorjwrates  efficient  protocols 
for  inter-networking.  And  if  you're  mov- 
ing to  client/server  computing,  you'll  also 
find  the  tools  in 
EXTRA!  to  help 
ease  the  migration. 


EXTRA!  for  Windows: 
powerlul  3270 
Connectivity  Software 
that  gives  you  tha 
competitive  Mivintage. 


I  HotSpots  and  SmartPad"  for 
simplified  mainframe  interactions 

I  Coax,  Token  Ring,  or  NETBIOS  or  IPX- 
compatible  LAN  gateway  connections 

I  Advanced  Host-Aware  DDE 

I  Built-in  macro  generator  and  full 
support  for  Visual  Basic™ 


Allow  us  to  demonstrate  our  advantages 

Call  us  at  1-800-426-6283  and  we'U  send  you  a  free  EXTRA! 
for  Windows  demo  kit,  including  a  new  self-running  demo  and 
detailed  data  sheet  I  Then  you  can  decide  for 
yourself  if  you  really  can  afford  cheap  con- 
WINDOWS  nectivitv  software. 


Attachmate. 


I  ® 


QUALITY  CONNECTIVITY 
Attachmate  Corporation  1  13231  SE  36th  Street  I  Bellevue,  WA  98006 1 1206)  644-4010 

199}  AnachnWeCorporslion  All  rights  reserved  Printed  in  USA  Attact>mate  is  a  registered  trademark  and  EXTHAI.  EXTRA'  Extended  and  SmanPsd  are  trademarks  of  Anschmate  Corporation  IBUis  a  registered  trademark  ol  International  Bufmess 
Maciiines  Corporanofi  Visual  Basic  is  a  trademark  of  Microsoft  Corporation  'Repnnied  from  "PC  WEEK'.  Marcti  4  1991  Copyright     1991  Zitl  Communications  Company  'PC  WEEK"  is  a  registered  trademark  of  Zitf  Communications  Company 
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New&  Improved 


NEWS  OF  ANNOUNCED  PRODUCTS  AND  UPGRADES 

By  Emerson  Andrew  Torgan 


NEW 

How  Low  Can  You  60?  Dell  Shows 
WT  3.6-Pound  Notebook 

They're  called  "subnotebooks"  and  they 
weigh  about  3  or  4  pounds.  Dell  Computer 

Corp.  now  has  such  a  system,  but  don't  call 
it  a  subnotebook;  Dell  prefers  the  phrase 
"Super-Portable  Notebook  System." 

The  Dell  System  32()SLi  is  a  386SL-based 
notebook  PC  that  runs  at  20  MHz  and  weighs 
a  mere  3.6  pounds  with  battery.  It  employs  a 
9.5-inch  reflective TSTN  (triple  super-twisted 
nematic)  monochrome  LCD  that  uses  75  per- 
cent less  power  than  traditional  edgelit 
LCDs,  provides  an  equivalent  12:1  contrast 
ratio,  allows  up  to  640-by-480  resolution,  and 
supports  up  to  64  shades  of  gray.  The  lower 
power  consumption  of  the  new  LCD,  devel- 
oped by  Dell  and  Sharp  Electronics,  allows 
the  use  of  smaller  and  lighter  batteries.  Bat- 
tery life  ranges  from  3  to  5  hours,  according 
to  the  manufacturer. 


Dell's  320SLI  won't  weigh  you  down. 

The  Dell  System  320SLi  is  priced  starting 
at  $2,149  for  a  unit  configured  with  2MB  of 
RAM  (expandable  to  10MB).  a  1.44MB  3.5- 
inch  external  floppy  disk  drive,  a  PCMCIA 
2.0  slot  (capable  of  accepting  Dell's  2.400-bps 
Lightpack  modem),  and  a  60MB  hard  disk 
with  DOS  5.0  and  Windows  3.1  preinstalled. 
Units  with  hard  disk  configurations  of  80MB 
and  120MB  are  priced  at  $2,349  and  $2,649, 
respectively. 

•  List  Price:  The  Dell  System  320SU.  $2,149. 
Dell  Computer  Corp.,  9505  Arboretum  Blvd., 
Austin,  TX  78759;  800-289-3355,  512-338- 
4400;  fax,  512-338-8421. 
Circle  405  on  reader  service  card 


HOT 


PROSPECT 


Tlic  Pec  S^l—  i 


ubiic  or  L  luiKi 

Ami  Pro  3.0  Moves  In  On  Word 
for  Windows 

Lotus  Development  Corp.  brings  Ami  Pro 
closer  to  Microsoft's  Word  for  Win- 
dows witti  such  features  as  fast  for- 
matting, drag-and-drop,  improved 
mail-merge,  and  envelope  printing. 
The  new  version  of  this  Editors' 
Choice-winning  Windows  word  pro- 
cessor (an  honor  it  shared  with  Word 
for  Windows  in  the  February  25, 
1992,  issue)  retains  its  superior 
graphical  and  WYSIWYG  capabili- 
ties. Ami  Pro  3.0  provides  users  with 
more  options  for  completing  tasks 
and  reducing  the  number  of  required 
steps.  It  also  promises  to  be  signifi- 
cantly faster  than  Ami  Pro  2.0. 

The  new  Fast  Format  feature  lets 
you  repeat  text  formatting  with  the 
mouse.  Simply  select  the  text; 
choose  options  such  as  bold,  italic, 
and  font;  and  click  on  the  Fast  Format 
option.  Any  text  you  select  will  then 
be  formatted  identically  The  Smart- 
Merge  feature  is  smarter  still,  utiliz- 
ing a  cardfile  approach  in  creating 
and  editing  merged  data  files.  Enve- 
lope printing,  including  a  selection  of 
standard  envelope  sizes,  is  also  new. 
•  List  Price:  Ami  Pro.  Versioti  3.0. 
$495:  upgrade  from  previous  version, 
$129.  Lotus  Development  Corp.. 
Word  Processing  Division.  1000 
Abernathy  Rd..  BIdg  400.  *U00  At- 
lanta. 6A  30328: 800-831-9679.  404- 
391-001 1:  fax.  404-698-7653 
Circle  404  on  reader  service  card 


NEW 

FrameMaker  3.0:  Page  Layout, 
Word  Processing,  and  More 

Originally  a  Unix  package  that  was  ported  to 
the  Macintosh  platform.  FrameMaker  docu- 
ment publishing  software  is  now  available  for 
the  PC.  FrameMaker  3.0  for  Windows  com- 
bines WYSIWYG  word  processing,  graphics, 
page  layout,  structured  document  building, 
tables,  conditional  text,  and  equation  editing 
in  a  single  application. 

FrameMaker  for  Windows  supports  the 
Windows  Multiple  Document  Interface 
(MDI),  which  lets  users  work  with  multiple 
documents  in  a  single  session,  and  the 
Modeless  Dialog  features,  which  let  users  see 
changes  as  they  are  made  without  closing 
dialog  boxes.  It  imports  over  30  text  and 
graphics  file  formats  and  supports  OLE  (ob- 
ject linking  and  embedding).  Files  created  in 
FrameMaker  3.0  for  Windows  are  fully  cross- 
platform-compatible  with  both  the  Unix  and 
Macintosh  versions  of  FrameMaker  3.0. 
•  List  Price:  FrameMaker  3.0  for  Windows, 
$795.  Frame  Technology  Corp.,  1010  Rincon 
Circle,  San  Jose.  CA  95131;  800-843-7263, 
408-433-3311;  fa.x,  408-433-1928 
Circle  406  on  reader  service  card 

NEW 

Compaq  Unveils  New  Active- 
Matrix  Blacl(-and-Wliite  Display 

Compaq  Computer  Corpr's  17.2-pound 
portable  PC  is  designed  to  provide  superior 
"on-the-road"  screen  quality  for  users  who 
don't  need  a  color  display. The  Compaq  Por- 
table 486  Model  120  has  an  active-matrix 
TFT  (thin-film  transistor)  black-and-white 
display  that  offers  high  contrast  and  sharp 
images  in  64  shades  of  gray  at  320-by-200 
resolution. 

The  EISA-based.  AC-powered  486DX 
system  runs  at  33  MHz  and  provides  two  full- 
size  32-bit  expansion  slots.  The  Model  120  is 
available  in  standard  configuration  with 
4MB  of  RAM  (expandable  to  32MB),  a 
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1.44MB  3.5-inch  Ooppy  disk  drive,  a  120MB 
hard  disk,  a  full-size  detachable  keyboard, 
and  Compaq's  Multilock  security  features 
(consisting  of  14  different  hardware  and  soft- 
ware tools). 


Compaq's  Modal  120  has  a  high-contrast  display. 

•List  Price:  Compaq  Portable  4S6  Model  120, 
$5,H99.  Compile/  Computer  Corp.,  20555  State 
Highway  249,  Houston,  TX  77070;  800-345- 
1518,  713-370-0670 
Circle  407  on  reader  service  card 

1  M  P  R  O  \  E  D 

WordPerfect's  Interim  Release 
Squashes  Bugs,  Adds  Features 

There's  good  news  for  all  of  you  who  use 
WordPerfect  for  Windows.  Version  5.1. 
WordPerfect  Corp.  is  shipping  a  $15  in- 
terim release  of  the  Windows  word  processor 
that  not  only  corrects  the  display,  printing, 
and  Windows  Metafile  graphics  bugs,  but 
adds  a  host  of  new  items  such  as  drag-and- 
drop  and  zoom  edit. The  new  disks  are  dated 
April  30.  1992,  and  are  optimized  for  Win- 
dows 3. 1 ,  according  to  the  company. 

A  bullet  macro,  an  envelope  macro, 
macro  dialogs,  and  on-line  macro  help 
complement  the  new  macro  command  in- 
serter program.  Support  for  Windows  DDE 
(dynamic  data  exchange)  is  improved  with  a 
new  DDE  Execute  capability  that  enables 
DDE-compliant  applications  to  execute 
WordPerfect  commands.  Additional  features 
include  remappable  alphanumeric  keys,  im- 
proved table  math,  and  improved  graphics 
import  capabilities. 

•List  Price:  WordPerfect  for  Windows,  Version 
5.1  (interim  release),  $495;  update  to 
WordPerfect  for  Windows,  Version  5.1,  $15 
(plus  shipping  and  handling;  call  Word- 
Perfect's Order  Department  at  800-321-4566). 
WordPerfect  Corp.,  1555  N.  Technology  Way, 
Orem  UT,  84057;  800-451-5151,  801-225- 
5000;  fax,  801-222-5077. 
Circle  408  on  reader  service  card 


BRIEFS 


Portable  PCs 


Acma  is  shipping  a  386DX/33  note- 
book ($2,299)  with  4MB  of  RAM  (ex- 
pandable to  16MB),  a  32K  cache,  a 
1.44MB  3.5-inch  floppy  disk  drive, 
and  a  100MB  hard  disk.  800-456- 
1818,  510-623-1212;  fax,  510-623- 
0818 

Commax  Technologies'  LightWave  note- 
book PC  features  a  486DX/33  pro- 
cessor and  is  available  with  4MB  of 
RAM,  a  1  44MB  3.5-inch  floppy  disk 
drive,  and  either  an  BOMB  ($3,395) 
or  120MB  ($3,695)  hard  disk  800- 
526-6629.  408-435-5000;  fax,  408- 
435-5005. 

Ergo  Computing's  NoteBrick  ($3,695)  has 
a  486DX/33  unit.  It  is  available  with 
4MB  of  RAM,  a  1.44MB  3.5-inch 
floppy  disk  drive,  and  a  170MB  hard 
disk.  A  120MB  hard  disk  is  also 
available.  800-633-1925,  508-535- 
7510;  fax,  508-535-7512. 

Identity  Systems  Technology  has  unveiled 
the  Identity  386SXL-25  notebook  PC 
($3,295),  powered  by  the  AMD 
386SXL/25  processor  running  at  25 
MHz  It  ships  in  standard  configura- 
tion with  4MB  of  RAM,  a  1.44MB 
3.5-inch  floppy  disk  drive,  and  a 
213MB  hard  disk  214-236-3330; 
fax,  214-907-9227. 

flioteBook  Computer  is  shipping  the 
Model  T50  486NoteBook,  which 
features  a  486DX2  processor.  The 
unit  ships  in  standard  configuration 
with  4MB  of  RAM  and  an  BOMB 
(35,599)  or  120MB  ($5,899)  hard 
disk  An  optional  1.44MB  3.5-inch 
external  floppy  disk  drive  is  avail- 
able. 713-939-0486;  fax,  713-939- 
1486. 

QSI  has  unveiled  the  Klonimus  Lite 
386SL  notebook  computer  The  unit 
has  a  1.44MB  3.5-inch  floppy  disk 
drive  and  is  available  in  several  dif- 
ferent RAM  and  hard  disk  configura- 
tions. 718-834-4545;  fax,  718-834- 
5318. 


NEW 

First  66-Mllz  System  Has 
Surprising  Price  Tag 

Fountain  Technologies,  one  of  the  first 
PC  vendors  to  announce  a  speed-doubled  66- 
MHz  486  system,  has  priced  it  at  a  surpris- 
ingly low  $2,995.  The  Fountain  486/66  DX2 
comes  with  8MB  of  RAM  and  a  256K  sec- 
ondary cache,  a  200MB  hard  disk,  two  floppy 
disk  drives,  one  parallel  and  two  serial  ports, 
a  14-inch  SuperVGA  monitor  and  a  graphics 
accelerator  card,  a  mouse,  DOS  5.0,  and  Win- 
dows 3.1. 

Since  overheating  of  the  processor  is  a 
problem,  the  system  is  equipped  with  a  small 
fan  that  sits  directly  on  top  of  the  chip.  Unfor- 
tunately, the  presence  of  the  fan  makes  it  im- 
possible to  insert  full-length  expansion  cards 
in  three  slots. 


Fountain's  speod-doublod  486/66  MS. 

•  List  Price:  Fountain  486/66  DX2,  $2,995. 
Fountain  Technologies  Inc.,  50  Randolph  Rd., 
Somerset,  NJ  08873;  908-563-4800;  fax,  908- 
563-4999. 

Circle  409  on  reader  service  card 
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Video  Blaster:  Full-Motion  Video 
For  Less  than  $500 

Creative  Labs,  maker  of  the  popular 
Sound  Blaster  audio  card,  has  unveiled 
Video  Blaster.  The  new  unit  lets  users  dis- 
play, edit,  and  capture  frames  from  full- 
motion  video  on  any  compatible  PC. 

Video  Blaster  combines  video  from 
NTSC  or  PAL  video  sources  (such  as  video 
cameras,  VCRs,  or  videodisk  players)  with 
PC  graphics  and  animation. The  resulting  im- 
ages can  be  captured  and  saved  into  a  num- 
ber of  popular  graphics  file  formats  (.BMP, 
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From  C  to  C++  Borland  has 
what  you're  looking  for 


Borland  Q++  &  Application 
Frameworks  3.1  sets  the  standard 

For  prolessioiial  cli'\elo[X'rs  l(X)kirig  lor  the 
best  development  tools  for  C  and  C++  in 
Windows  anil  DOS,  Borland*  C++  and 
.  Application  Frameworks  lias  it  all.  Application 
Frameworks  dramatically  reduce  \our  develop- 
ment time.  And  the  new  \  ersion  .3. 1  gives  vou 

DOS 


Burland  (]•♦  & 
.\pplication  Kramcworks  $749' 


Borland  (> »  »495" 


Turbo  C»* 
for  Windows 
(149.93* 


TurlwO* 
forlXJS 
$99.95' 


No  matlei  wtat  you  need,  Borland  has  a  C"  loryou 


full  support  for  multimedia,  TrueType,  pen  and 
OLE.  Now  in  its  third  generation,  Borland  C++ 
6f  Application  Frameworks  is  the  award-winning 
choice  of  programmers  worldwide.  $749 

Borland  C-h-  3.1 
*The  professional  C  and  C-h- 

when  vou  want  the  liest  in  proven  C  and 
C++  professional  tcxjis,  hut  don't  need  the 
convenience  of  application  frameworks, 
Borland  C++  is  the  right  choice.  $495 

Turbo  C*+  3.0  is  your  starting 
point  for  C  and  C-h- 

VMiether  vou're  just  learning  C,  or  know  C  and 
want  to  move  to  C++,  Turbo  C++  is  easv  to 


start  with,  yet  po\verful  enough  to  stay  with 

L  Turbo  C-H-  for  Windows  3.1 
The  fastest  way  to 
Windows  programming! 

Designed  exclusively  for  Windows,  Turbo  C++ 
for  Windows  is  the  fastest  wav  to  program 
Windows  applications.  $149" 

I  1 

I  See  your  dealer  today  or  call 


1-800-331-0877,  ext.  5257 
i  CALL  NOW! 

I       See  below  for  tree  poster  otter. 
I  I 


BORLAND 

The  Leader  in  Object-Oriented  Programming 

A  full-color  poster  of  llMitKivetllusIrstion  IS  availabte  tor  th«  asking  (S4  50  shipping  and  hand^^     Supply  is  limited  Call  1 -600-S44-4394  *SL>ggested  retail  pnce  All  pnces  are  m  (J  S  doivs  Deair  prices  may  wy. 
Copyright  ®  1 392  Borland  international.  Inc  All  rights  feser\-ed  Borland  C**  and  Turbo  C**  are  trademarks  of  Borland  Iniernatiorul,  Inc  Bl  t&080 
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Cci 


Wf  give  you  a  true  PostScript  printer. 
With  the  kind  of  print  ijuality  that  helped  us 
win  all  these  awards. 


1 

miltiMiiillllllf  'iiitrriiiiiiiii 


We  give  you  the  best  printer  fir  Macintosh  users. 
And  the  best  printer  fir  DOS/Windows""  users. 
In  the  same  $1995 package. 


Nobocfyhas  a  IbstScri 

iiiat  does  all  this. 


The  QMS-PS®  410.  There's  never  been  a 
laser  printer  like  this  before.  Because  it  has 
everything  you  need  to  support  a  small  work- 
group. In  a  mixed  environment  of  Macintosh® 
and  PC  compatibles.  But  if  s  priced 
low  enough  for  individual  users. 

Of  course,  when  you  look  at 
the  details,  the  QMS-PS  410 
becomes  even  more  impressive. 


OMS  PS«10 

PostScript  software 

✓ 

45  resident  fonts 

✓ 

Upto6I^BRAM 

✓ 

Emulation  Sensing  Processor 

✓ 

Simultaneous  Interface  Operation 

✓ 

QMS  has  Emulation  Sensing  Processor 
(ESP)  technology  which  recognizes  incoming 
data  streams  on  any  of  three  ports  and  chooses 
the  right  language.  So  users  don't  have  to  stop  what 
they're  doing  and  reset  the  printer. 

With  its  Simultaneous 
Interface  Operation  (SIO),  the 
QMS-PS  410  has  three  ports  that  can 
spool  the  next  document  while 


QM5.  Im.  QMS.  QMS-PS  amd  the  QMS  Uge  arr  rrgutemi  ir^dem^  »f  QMx  Itu  PutS^i^  u  4  rrpuerrd  tr^drmMrk    Adobt  Syaemi.  Imtrfvnutii  Mi  other  InamJ  mpmtt  Mid  ftpdttM      nrnJemgrki  ar  npatrtd  trtukmsrh  ^ ihar  mp^^ 
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Ci 


iterial 


We  give  you  a  total  of 
45  PostScript  fonts. 
An  extrit  10  at  no  extra  cost. 


Besides  a  low 
purchase  price,  we  give  you 
a  low  cost  of  operation. 


pt  printer  under  $2000 
Noboc^butQMS. 

printing,  whether  it  comes  from  a  DOS,        call  1-800-422-2769  ext.  2958  for  the  name  of 
Macintosh,  or  even  a  UNIX®  system.  These  are    your  closest  QMS  dealer.  And  you'll  get  the 
both  features  you  won't  find  in  under-$2,000      most  printer  for  your  money. 

QMS  Hnishes  Hrst. 


printers  from  HP,  NEC,  or  Apple. 

We  also  give  you  more  PostScript®  fonts. 
A  total  of  45.  Compare  this  to  printers  costing 
twice  as  much. 

So  whether  you're  looking  for  your  first 
laser  printer,  or  purchasing  your  next  ten. 


QMS 


® 
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EPS,  and  .TGA).  edited,  and  exported  to 
other  applications.  The  unit  is  bundled  with 
VBVIDEO  for  frame  captures  and  zoom  and 
audio  control.  Mathematica'sTempra  multi- 
media authoring  system,  and  MMPLAY  pre- 
sentation software. 

•List  Price:  Video  Blaster, $495.  Creative  Labs 
Inc.,  1901  McCarthy  Blvd.,  Milpitas,  CA 
95035;  800-998-5227,  408-428-6600;  fax,  428- 
6611. 

Circle  410  on  reader  service  card 
NEW 

Pinnacle  Micro  Sliips  High-Speed 


Optical  Drive 


Pinnacle  Micro's  PMO-650  is  a  650MB 
rewritable  optical  disk  drive  that  uses  a  pro- 
prietary OHD  (optical  hard  drive)  mecha- 
nism.The  split  optic  design  creates  a  light  op- 
tic head,  providing  a  high  rotation  speed 
(3,600  revolutions  per  minute)  and  a  fast  seek 
time  of  19  milliseconds,  according  to  the  com- 
pany. 

The  plug-and-play  unit  can  replace  exist- 
ing hard  disks  for  data  storage  and  employs  a 
direct  seek  method,  eliminating  one  step  in 
the  data  seek  process.  The  PMO-650  has  an 
80188  processor  running  at  20  MHz  for  stra- 
tegic mapping,  and  data  queuing  on  reads 
and  writes  for  more  efficient  throughput. 
•List  Price:  PMO-650,  $4,195.  Pinnacle  Mi- 
cro, 19  Technology.  Irvine,  CA  92718;  800- 
553-7070,  714-727-3300;  fax,  714-727-1913. 
Circle  411  on  reader  service  card 

N  t  W 

Texas  Instnimeiits  and  Wyse  Roll 
Out  New  486  Notebooks 

Texas  Instruments  has  three  new  486- 
bascd  additions  to  the  TravelMate  series  of 
notebooks  in  486SX  and  486DX  configura- 
tions. The  TravelMate  4000  WinSXyi6  offers 
4MB  of  RAM  (expandable  to  8MB ),  5 1 2K  of 
VRAM,  and  an  80MB  hard  disk.  The 
TVavelMate  4000  WinSX/25  and  WinDX/25 
each  offer  4MB  of  RAM  (expandable  to 
20MB),  1MB  of  VRAM,  and  a  120MB  hard 
disk.  Each  of  the  new  TravelMates  weighs 
less  than  6  pounds,  is  configured  with  an  in- 
ternal 1.44MB  3.5-inch  floppy  disk  drive  and 
a  TravelPoint  pointing  device,  and  ships  with 
DOS  5.0  and  Windows  3.1  preinstalled. 


BRIEFS 


Accounting  and  Rnance 


Central  Computer  Products  is  shipping  Do- 
It-Yourself  Accounting  ($69.95), 
which  offers  General  Ledger/Checl<- 
book,  Accounts  Receivable/Billing, 
Accounts  Payable/Checkwriter,  and 
Inventory  Control,  as  well  as  Payroll 
for  all  50  states.  800-465-4123, 805- 
524-4700:  fax,  805-524-4026. 

CIS  has  released  the  80-page  1992 
Accounting  Software  Survey  ($79 
plus  $5  shipping  and  handling), 
which  rates  the  leading  PC-based 
accounting  packages  including 
ACCPAC  PLUS,  MAS90.  Platinunri, 
and  Macola.  800-433-8015,  308- 
468-4800;  fax,  301-468-2309. 

Hamilton  Software's  The  Investor's  Ac- 
countant 2,0  IS  a  PC-based  invest- 
ment management  system  that  com- 
bines portfolio  management  with 
investment  analysis.  The  new  ver- 
sion includes  simulated  "what  if" 
scenarios,  time-weighted  internal 
rate  of  return  calculations  for  each 
investment,  single-entry  editing, 
and  a  portfolio  income/cash  activity 
report.  800-733-9607. 

Nestor  has  unveiled  The  Business 
Consultant  and  Financial  Analyst 
($249.99),  a  software  program  that 
analyzes  a  company's  historical  fi- 
nancial information,  current  busi- 
ness statistics,  and  future  plans.  The 
package  creates  reports  including 
cash-flow  analysis,  cash-flow  pro- 
jections, break-even  analysis,  and 
ratio  analysis.  801-483-9040,  fax, 
801-483-9041. 

Savant  Software  is  shipping  TopVest 
($3,500),  an  investor's  workstation 
software  package  for  technical  and 
fundamental  analysis  of  equities 
and  other  securities.  TopVest  pro- 
vides multiwindowed  charting  using 
more  than  100  indicators,  including 
Fourier,  adaptive  filtering,  automatic 
trendlines,  Japanese  candlesticks, 
point  and  figure,  and  equivolume 
800-231-9900, 603-471-0400. 


Wyse  Technology's  DecisionMate 
486SLC  is  one  of  the  first  notebook  PCs  to 
utilize  the  386SX  pin-compatible  Cyrix 
Cx486SLC/25  processor  running  at  25  MHz. 
The  5-pound  (with  battery)  system  is  config- 
ured with  4MB  of  RAM  (expandable  to 
8MB),  an  external  1.44MB  3.5-inch  floppy 
disk  drive,  an  8.5-inch  LCD  screen,  and  an 
80MB  hard  disk. The  system  is  also  available 
with  4MB  of  RAM  and  a  120MB  hard  disk 
($2,699). 


The  Texas  Instruments  TravelMate  4000  WinSX/2S 
(right)  and  the  Wyse  DecisionMate  486SLC. 

•  List  Price:  TravelMate  4000  WinSX/16, 
$3,199;  TravelMate  4000  WinSX/25,  $3,799; 
TravelMate  4000  WinDX/25,  $4,399.  Texas 
Instruments  Inc.,  PO.  Box  202230,  Austin,  TX 
78720;  800-527-3500,  817-771-5856. 
Circle  412  on  reader  service  card 
•List  Price:  DecisionMate  486SLC,  $2,299. 
Wyse  Technology,  3471  N.  First  St.,  San  Jose, 
CA  95134;  800-438-9973,  408-473-1200;  fax, 
408-473-2080 

Circle  413  on  reader  service  card 
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Diagnostic  Software  That  Shows 
You  Where  It  Hulls 

American  Megatrends'  enhanced  ver- 
sion of  its  PC  diagnostic  utility  now  sports  a 
new  color  graphical  interface  and  auto-inter- 
leave testing.  AMI  Diag,  Version  4.0,  ana- 
lyzes system  boards,  memory,  and  peripher- 
als. The  package  displays  a  graphical 
representation  of  the  motherboard,  enabling 
users  to  pinpoint  the  location  of  defective 
DRAM  and  SIMM  chips. The  results  can  be 
printed  or  logged  to  a  disk.  Users  can  also  tai- 
lor their  own  tests  and  reports 

AMI  Diag  4.0  includes  tests  for  the  hard 
disk,  the  floppy  disk  drives,  for  processor 
speed,  and  for  the  I/O  interfaces,  as  well  as 
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...  Let's  Talk  about  eliminating  that  unproductive  dash  between  computers  . . . 
transferring  information  the  old-fashioned  way  . . .  with  a  floppy  disk.  When  you 
need  to  revise  a  document  that  resides  on  a  colleague's  computer,  use  any  printer 
in  your  company,  or  send  an  electronic  message,  you  can — ^without  leaving  your 
desk!  So,  before  buying  another  pair  of  running  shoes  for  the  office,  Let's  Talk. 


THE  COMPLETE  SOLUTION  FOR  . . . 


GET  PRODUCTIVITY  ON  TRACK! 


Transferring  Files  . . .  Let's  Talk  provides  a  simple 
means  of  handling  computer  files  -  like  copying  files 
from  one  computer  to  another  -  as  simple  as  copying 
from  a  floppy  disk  to  your  hard  drive.  You  can  even 
transfer  files  back  and  forth  from  your  notebook  or 
laptop  computer  to  your  desktop  computer  (a  great 
way  to  update  your  files  after  a  business  trip). 


Installation  is  simple.  With  our  plug-in  modular  design 
and  simple-to-follow  guide,  installation  cmd  operation  are 
quick  and  easy.  You  don't  need  special  training  or  computer 
knowledge  to  use  Let's  Talk.  And,  the  Let's  Talk  Modular 
Networking  System  is  fully  compatible  with  most  IBM  or 
compatible  personal  computers  operating  in  Windows  or 
DOS  environments. 


Sharing  Printers . . .  Easy!  Just 
imagine  being  able  to  use  any  printer 
from  any  computer  you  put  on  the 
network  . . .  and  never  get  out  of 
your  chair. 

Exchanging  Electronic  Messages 

. . .  Without  the  need  to  exit  from  your 
current  application,  you  can  send  a 
message  to  anyone  using  a  computer 
connected  to  the  Let's  Talk  System. 


As  your  needs  expand,  so  will 
your  Let's  Talk  System! 

The  Let's  Talk  Starter  Kit,  for  only 
$299,  includes  everything  you  need 
(hardware  and  software)  to  connect 
two  computers.  When  you're  ready  to 
add  more  computers,  you  only  need  to 
purchase  one  Expansion  Kit  for  each 
additional  computer  added  to  the 
network.  It's  that  simple!  It's  that 
affordable! 


So,  relax,  give  your  feet  a  rest,  and  order  your  Let's  Talk 
Modular  Networking  System  -  today! 


LetslUk 

Computer  Networking  Made  Simple  ^ 


1-800-538-TALK 


Let's  Talk  Modular  Networking  Starter  Kits  and  Expansion  Kits  are  also 
available  through  DATA  SPEC  dealers  worldwide.  Call  l-800-538-«255 
for  the  location  nearest  you.  DATA  SPEC,  9410  Owensmouth  Avenue, 
Chatsworth,CA  91311  •  FAX:  818-718-8667 
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memory,  component,  and  keyboard  tests.  It 
also  provides  system  configuration  and 
benchmark  testing. 

•  List  Price:  AMI  Diag,  Version  4.0,  $149. 
American  Megatrends  Inc.,  6I45-F Northbelt 
Pkwy.,  Norcross,  GA  30071:  800-82H-9264, 
404-263-8181;  fa.x,  404-263-9381. 
Circle  414  on  reader  service  card 

NEW 

GolorWorks:  High-Quality  Color  at 
An  Affordable  Price 

Proxima  Corp.  has  unveiled  a  low-cost 
LCD  overhead  projection  panel  capable  of 
displaying  up  to  24.389  colors,  according  to 
the  company.  The  6-pound  CoIorWorks  sx  is 
priced  at  $3.99.5  with  a  9-inch  display. 

Instead  of  an  expensive  active-matrix 
panel.  CoIorWorks  uses  a  unique  color-stripe 
filter  technology  in  a  passive-matrix  panel, 
reducing  both  the  cost  and  weight  of  the  unit. 
The  new  addition  to  the  Proxima  line  of 
projection  panels  is  compatible  with  the 
company's  Cyclops  interactive  pointer  sys- 
tem, allowing  presenters  to  control  presenta- 
tion graphics  software  from  the  projected  im- 
age with  either  the  Cyclops  wand  or  a  laser 
pointer. 

•List  Price:  CoIorWorks  sx,  $3,995.  Proxima 
Corp.,  6610  Nancy  Ridge  Dr.,  San  Diego,  CA 
92121;  619-457-5500. 
Circle  417  on  reader  service  card 

NEW 

Is  It  Remotely  Possible  to 
ReachOut  to  Your  Windows? 

Two  remote-control  software  packages  for 
Windows,  Avalan  Technology's  Re- 
motely Possible/Dial,  Version  1.0,  and 
Ocean  Isle  Software's  ReachOut  Net- 
work. Version  3.0,  are  now  shipping. 

Remotely  Possible/Dial  includes  a  Win- 
dows DLL  (dynamic  link  library)  that  inter- 
acts with  the  Windows  3..r  GDI  (graphics  de- 
vice interface)  library.  By  intercepting  GDI 
function  calls  from  Windows  applications, 
the  package  offers  greater  control  via  mo- 
dem, according  to  the  company.  Remotely 
Possible/Dial  supports  file  transfer  and  inter- 
active chat  between  PCs. 

ReachOut  Network.  Version  3.0  (avail- 
able in  network  and  modem  versions),  now 


BRIEFS 


Statistics  and  Graphing 


Jandel  Scientific  is  shipping  SigmaPlot 
5.0,  a  3-D  version  of  its  graphing 
software  package.  The  new  version 
lets  users  create  mesh  and  scatter 
plots  in  3-0.  The  3-D  options  include 
hidden  line  removal,  filled  and 
unfilled  polygons,  frame  lines, 
backplanes  with  color  and  grids, 
and  drop  lines  for  scatter  graphs. 
800-874-1888,  415-453-6700,  fax, 
415-453-7769. 

Cohort  Software  is  shipping  CoPlot  2.1, 
CoDraw  2.1,  and  CoStat  4.1,  avail- 
able at  $159  each  or  $395  for  all 
three  CoPlot  lets  users  create  sci- 
entific graphs  of  data  equations,  of- 
fering a  choice  of  16  different  2-D 
and  3-D  graph  types.  CoDraw  is  de- 
signed to  create  technical  drawings 
such  as  circuit  diagrams  and  genetic 
maps.  CoStat  performs  statistical 
analysis  of  data  and  can  create 
simple  fixed-format  graphs.  510- 
524-9878;  fax,  510-524-9199. 

SYSTAT  is  shipping  FASTAT  2.0  for 
DOS  ($495),  a  statistical  analysis, 
data  management,  and  graphics 
software  program.  FASTAT  analyzes 
files  containing  unlimited  cases  and 
up  to  150  variables  per  session.  It 
offers  such  statistical  procedures  as 
descriptive  statistics,  t-tests,  fre- 
quency distributions,  multiway 
cross-tabulations,  and  time-series 
analysis  Basic  charts  and  graphs 
can  be  created,  as  well  as  box  plots, 
stem-and-leaf  diagrams,  bivariate 
plots,  3-D  rotating  plots,  and  scatter 
plot  matrices.  708-864-5670. 

SmoothVisioi)  Software  is  now  shipping 
PointMasler  1.10  ($189),  an  update 
of  its  scientific  data  visualization 
software  program  for  Windows  that 
offers  data  analysis,  manipulation, 
and  presentation.  It  provides  users 
with  WYSIWYG  graph  display,  and 
X,  K  scatter,  histogram,  and  vector 
plots,  along  with  simultaneous  han- 
dling of  multiple  data  sets.  201  -652- 
3839,  fax,  201-444-9127. 


provides  extended  DOS  control  features  as 
well  as  Windows  control.  Text  and  graphics 
support  for  CGA,  MCGA,  Hercules  Mono, 
EGA.  VGA,  VGA  Monochrome,  and  Win- 
dows Super  VGA  is  available,  and  there  are 
full  graphics  translations  between  displays. 
ReachOut  Network  now  offers  a  gateway 
that  lets  ReachOut  Modem  users  dial  into  a 
workstation,  then  remotely  operate  other 
workstations  across  a  network. 
•  List  Price:  Remotely  Possible/Dial,  Version 
1.0,  $199.  Avalan  Technology,  116  Hopping 
Brook  Park,  Holliston,  MA  01746;  800-441 - 
2281,  508-429-6482;  fax,  508-429-3179. 
Circle  415  on  reader  service  card 
•List  Price:  ReachOut  Network,  Version  3.0, 
$295  for  four-node  version.  ReachOut  Mo- 
dem, Version  3.0,  $179.  Ocean  Isle  Software, 
49  Royal  Palm  Blvd.,  Vero  Beach,  FL  32960; 
407-770-4777;  fa.x,  407- 770-4779. 
Circle  416  on  reader  service  card 

IMPROVED 

Fahrenheit  1280°  Gains  24-Bit 
Color,  Extra  Speed  Boost 

Orchid  Technology  is  shipping  a  new  ver- 
sion of  the  Fahrenheit  1280"  Windows  accel- 
erator board  that  provides  24-bit  color  at  480- 
by-640  resolution.  The  enhanced  board 
provides  a  7  percent  performance  gain  over 
the  original  Fahrenheit,  according  to  the  com- 
pany. 

Orchid's  proprietary  Windows  3.1  soft- 
ware drivers  contain  a  new  setup  utility  that 
places  mode  and  color  selection  controls  into 
the  Windows  Control  Panel.  A  512K  version 
of  the  Fahrenheit  1280"  is  also  available  and 
can  be  upgraded  to  24-bit  color  capability 


The  Fahrenheit  1280*  provides  fast  24-bit  color. 

with  the  addition  of  VRAM. 

•List  Price:  Fahrenheit  1280"  (1MB  version), 

$399;  Fahrenheit  1280'  (512K  version),  $329. 

Orchid  Technology,  45365  Northport  Loop 

West,  Fremont,  CA  94538;  5 10-683-0300;  fax, 

510-490-9312. 

Circle  418  on  reader  service  card 
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Lethal  WEAPONa 


This  is  a  warning.  We're  about  to  hit  you  right  between 
the  eyes.  Don't  duck,  read  on.  It's  a  competitive  world  out 
there  for  you  and  for  us.  That's  why  we  want  to  make  a 
direct  hit  and  give  you  the  upper  hand  with  a  top  notch 
weapon  that  is  loaded  with  industry  firsts. 

In  choosing  EPS,  you're  making  a  smart 
decision.  EPS  was  the /irst  to  offer  a  1  Meg 
SVGA  card.  EPS  was  aV 
the /irst  to  offer  32,000 
colors  and  first  to  come 
out  with  a  14"  Non- 
interlaced monitor, 
all  standard.  Wc 
we're  also  the  first 
to  take  your  moncv 
back  guarantee  from 
30  to  60  days! 

That's  some  prcuy  hcti\ 
ammo  and  we  oiler  much  more 


386  33IVIHZ  &  40MHZ  $1595 
486SX  25IVIHZ  $1645 
486  33IVIHZ  $1945 
486  50IVIHZ  DX2  $2095 


Of  course,  now  WINDOWS  is  the  rage  and  we've  got  what 
it  takes  to  enhance  it.  The  EPS  15"  DIGITAL  color,  high 
resolution  monitor  with  push  button  DIGITAL  controls 
and  the  ATI  Ultra  Graphics  Card  will  take  your 
WINDOWS  and  CAD  packages  to  ultimate  heights. 
\\\  along  we've  been  setting  industry  standards 
\%  hich  allows  us  to  give 
you  the  best  now.  So 
why  wait  for  the 
others  to  catch  up 
or  buy  a  machine 
that  will  require  an 
immediate  upgrade? 

With  EPS  you  get 
superior  component 
quality,  outstanding 
service  and  support, 
plus  an  over  all  better 
value  that  is  priced  right. 


I  486  33MHz  $2395 

486  50IVIHZ  DX2  $2595 
486  33IVIHZ  EISA  $3095 
486  SOMHZ  DX2  EISA  $3295 


14"  LPS  1024M  Color 

SVGA  Monitor  »■ 

65.768  Color  SVG.A  1MB  Card 

(w/Acccleraicd  WINDOW  S 

drivers) 

1 28K  20ns  Staiii  RAM  Cache 
4Mcg70nsSlMM  R.-\M 
TEAC  1.2MB  &  1.44MB  Drives 
Ma.\tor  130  Meg  15ms  IDE 
Cache  Drive  ( 1 50,000  Hour 
MTBF) 

mSX  25  Standard 


101  Enhanced  Keyboard 
Baby  Desktop  Ca.se  w/6 
Drive  Bays 
MS  WINDOWS  3.1 
MS  DOS  5.0 

3  Button  1600  DPI  Mouse 
System  User  Manual 
60  Day  Money  Back  Guarantee 
On-Site  Service 

Customizing  Options  Available 
64K  Cache 


15  EPS  Digual  Microprocessor 
Monitor  1280.\  1024  res. 
72H:  Relresh 

•ATI  Graphics  Ultra  SVGA  Card 
(w/1  Meg  VR.AM.512K  DRAM) 
256K  20ns  Static  R.AM  Cache 
4  Meg  70ns  SIMM  R.AM 
TEAC  1,2MB  &  1.44MB  Dnvcs 
Ma.\tor213Mcg  15ms  IDE 
Cache  Drive  ( 1 50,0c10  Hour 
MTBF) 

EISA  Systems  Standard  iv/I28K 


»■  101  Enhanced  Keyboard 
"  Tower  Case  w/8  Drive  Bays 
»>  MS  WINDOWS  3,1 

MS  DOS  5.0 
*■  3  Button  1600  DPI  Mouse 
*•  System  User  Manual 
*■  60  Day  Money  Back  Guarantee 

On-Sitc  Service 
*•  Customizing  Options  .Available 


Cache  and  32  BU  IDE  Contolkr 


We're  not  only  loaded  with  industry  firsts  but  offer 
delivery  times  you  can  count  on.  It's  a  shot  in  the  right 
direction.  And  we've  cut  our  ads  to  the  bare  facts.  We 
don't  think  your  money  should  help  pay  for  fancy  ten  page 


spreads.  At  EPS  we'd  rather  put  it  into  research  and 
development  to  assure  the  quality  and  compatibility  you've 
come  to  expect  from  EPS  Technologies.  Need  more  ammo? 
Read  our  reviews.  You'll  see  why  we're  right  on  target. 


EPS  Technologies,  Inc.  10069  Dakota  Avenue 
PO.  Box  278  Jefferson,  SD  57038 
Hours:  7am-7pm  M-F,  9ain-3pn)  Sat  GST 


laaa 

Technologies 

"a  tradition  oj  va 

ue  and  perfonnance" 

1-800-447-0921 

ORDER  TODAY  TOLL  FREE 


FAX  Orders  1-605-966-5482  W  Direct  Line  1-605-966-5586  TT  Tech  Hot  Line  1-800-526-4258 

GSA  Contacts  #GSOOK91AGS3035-OPT1 

All  brands  2nd  product  njmrs  mcniioncd  jrr  Ujidrmatk^  nl  ihnr  rrsprilisr  tiolikr,    Prl>^^  jrr  Mihir.  1  i"  >  h,in^r  ,litr  t.,  ihr  sxlaiiliiv  of  Ihr  mjirkcl   BO^Sh  and  804B6  arc  iradcnurW  ol  INTEL 
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IMitemostsym 

needs  tobeseent 


Look  great  on  ► 
screen  and  paper, 
thanks  to  eight  scalable 
Bitstrearrffonts  in 
more  than  200 sizes 
and  styles. 


Need  to  do  five 
things  at  ome?  Our 
Symphony  mndows 
let  you  perform  differ- 
ent tasks  side  l)y  side 
on  screen.  Just  choose 
the  size  and  number 
of  windows  you  want 
to  display.  ► 


Ben's  Mmintain  Uxlge 
RavanuM  by  Saason: 


Hi 


Uindou  F 


Ben's  Mountain  Lodge 
Revenues  by  Season: 


1987 

$126,473 

$376,850 

$132,786 

$462,379] 

1988 

409,725 

141  .724 

498.972 

1989 

142.287 

468376 

147.389 

547.3881 

1991 


152,: 


While  we  have  continued  t| 
during  the  low  seasons,  Ben'; 
has  also  improved  upon  redu 
to  these  seasonal  fluctuatioii  I 
wider  variety  of  sersrices  to  oi! 
as  a  newly  renovated  restaur, 
clock  room  service. 

Car  Rentals,  as  well  as  gui^ 
 '-■  - '""  d  us  with  vaiuaT: 


Revenues  by  Season 


A 


GRAPH  I 


le  source  a 


$1M.473 

$376,890 

1132,786 

$462,379 

ItM 

133,289 

409,725 

141,724 

496,972 

IM 

M2iB7 

468.376 

147,389 

547.388 

1«0 

144,090 

496,042 

151.234 

575,876 

i«ai 

1S2,20e 

511,398 

162,398 

621.723 

153.S47 

S32.eS4 

164,010 

630.242 

TOTAL 

$SS2,2B4 

$2,797,075 

$809,541 

$3,336,560 

AVBMOE 

142.048 

446.179 

149.924 

556,097 

With  our  new  WYSIWYG  interface,  you  can  A 
easily  create  graphs,  draw  lines  and  add 
arrows,  shading  and  color  to  your  letters 
a  nd  reports. 


While  wt  have  ooauawcd  to  iacttme  Kvenucs  dunsg  ibc  low  lenoBi,  Bca'i 
MouBtUB  Lodce  has  alio  itnpioved  «poa  reduciag  lU  expcnure  to  theae 
aca«OMl  flnctaalioM  by  oSenng  a  wider  van«ty  of  lervicea  lo  our  nulooicn, 
Bidi  aa  a  acwly  noovaud  fourmet  rcatauraot  and  atouad  the  cloch  roon 


Cai  reitila.  at 
well  aa  gaided  lout 
of  the  novatain, 
h«vc  abo  provided 
at  with  valaabic 
tOBfOct  of  icveuc, 
fliakiag  at  much 
Ictt  dcpcidcBt 
■poa  high  tcato* 
totttcet,  tuch  at 
thing  IB  the  wiflttt, 
aid  fiahiag  aad 
hikiag  dariag  the 


Oat  < 

lhai   iheie  new 
ot  ftveaac 


M  Ournew 
automatic 
print  compres- 
sion lets  you 
print  any  size 
worksheet  on 
one  page. 


Now  Symphony  comes 
with  full  mouse 
support,  so 
clicking  from 
uindawto 
window  is 
a  breeze. 


have  iacreaaed  oar  ovciaU  piofitabitiiy  by  24%  over  the*  pan  two  yean,  and  thai 
other  tmproveincaa  lo  lodge  fadlitiet  have  aiuacied  a  wider  vahcty  of  cuatooeit 
ihB  we  hm  tea  lo  the  pau  Our  cxpecuuoD  in  the  loog-icnn  ia  to  tee  even 
aaoac  pcoAaUe  ycait  ai  Bea't  Monatau  Lodge. 


phomes,thisone 
0  be  ^preciated 


Introducing  Symphony 
Release  3,  now  with  a  graphical 
WYSIWYG  environment 

Symphony*  from  Lotus*  has  always  been  the 
one  integrated  DOS  software  package  for  all  your 
business  needs.  But  now  this  popular  program, 
which  features  powerful  spreadsheet,  database, 
word  processing,  communications  and  graphics 


URN'S  MOl  NTAIN  UMHJE 
1  Vj'n,  High  liiiad 
Silver  Springs.  ( 'i>l(ir;i<)(i 


Mr.  John  Reece 
President 

Rocky  Mountain  TVavel 
Denver,  Colorado 

80203 


A  Take  advantage  of Symphony's 
integration  by  sending  out  large, 
personalized  mailings  thai  link 
to  the  program 's  database. 


environments,  is  really  something  to  feast 
your  eyes  on. 

For  starters,  it  features  a  new  WYSIWYG 
(What-you-see-is-whatyou-get)  interface,  so 
you  can  easily  create  graphs,  charts,  diagrams, 
lines  and  arrows.  An  on-line  tutorial  and  context- 
sensitive  Help  also  make  the  program  easier  to 
work  with. 

With  the  new  Symphony,  you  can  switch 
environments  on  or  off  to  maximize  available 
memory  to  build  even  larger  spread- 
sheets. Plus,  you  can  use  our  improved 
file  Viewer  to  quickly  preview  files 
before  retrieving  them.  Or  to  link  and 
combine  files  on  your  hard  disk  to  your 
active  worksheet.  You'll  also  find  our 
new  Auditor  helpful  for  analyzing  and 
documenting  complex  worksheet  logic. 

Since  Symphony  is  such  a  flexible 
program,  it  can  easily  be  customized  to 
meet  your  specific  business  needs.  And 
this  newest  release  is  compatible  with 
all  earlier  versions  of  Symphony  and 
the  most  recent  versions  of  1-2-3'  for  DOS. 

To  find  out  more  about  Symphony,  visit  your 
Lotus  Authorized  Reseller.  For  a  free  auto  demo 
or  to  order  your  upgrade  directly  from  Lotus, 
call  1-800-TRADEUP,  exL  6821* 

Symphony  Release  3.  Sounds  good,  doesn't  it? 


Lotus 


Symphony 


'Please  have  your  credit  card  and  product  package  ready  when  you  call.  In  Canada,  call  l-80<MiO-U)TIJS. 
C  1992.  Lotus  Development  Corporation.  All  rights  reserved.  Symphony.  Lotus  and  I  -2-3  are  registered  trademarks  of  Lotus  Dnelopment  Curporaliun.  Bilstream  Is  a  registered  trademark  of  Bitstream.lnc. 


Cop,      ■  ..aterial 


Sane  your  file  willi  one  quick  click         Sum  multiple  colum  us  and  nms.        QuickGmpii  does  amctUj  irhal  it  says.         Ready  to  print /Just  click  here. 


-r 

iih 

1 

Tuni  tejd  to  bold  in  one  step. 


Formal  your  numl)ers  as  currency         Sort  a  preselected  rnnfie  of  data. 


Define  and  iiiit  a  te.i1  ramie. 


FF 


Center  text  across  columns. 


Add  or  delete  a  drop  sliadow. 


Insert  a  row  wherever  necessary. 


Assign  yourotrn  macros 
to  12  customizable  tons. 


The  hot  buttons  DOS  spreadsheet 
users  will  be  pushing  next 


Introducing  1-2-3  for  DOS 
Release  2.4  with  Smartlcons. 

We  call  them  Smartlcons.'  Though  you'll  probably 
view  them  as  the  simplest  way  to  get  one-click  access  to 
virtually  all  your  spreadsheet  tasks. 

Which  means  the  fastest  graphical  s[)reaclsheet  for 

DOS  is  now  also  the 
easiest  to  use. 

In  fact,  Smartlcons 
let  you  enjoy  some  of  the 
ease-of-use  features  of 
our  Windows  applica- 
tioas.  Without  having 
to  move  to  Windows  to 
get  them. 

With  th(\s(>  innova- 
tive additions  to  this 
newest  version  of  our  Lotus"  1-2-3 '  .sijivadsheet  for  DOS. 
you  merely  point  to  a  specific  Smaitlcon  and  with  one  click 


Only  1-2-3 for  [)0S  offers  Simullmns. 
makiny  it  tlw  easiest  IXlSspinidslieel  to  use. 


you're  done.  Over  75  Smartlcons  come  with  the  product, 
12  of  which  you  can  customize  with  your  own  macros. 

In  addition  to  these  one-click  wonders  you'll  also  have 
all  the  powerful  features  of  1-2-3  for  DOS  including:  File 
Viewer,  Auditor,  Back.solver,  landsca|)e  printing  on  all 
printers,  unicjue  drawing  tools  and  a  variety'  of  graph  types. 

.^d  as  always,  there's  compatibility  with  all  other 
versions  of  1-2-3,  regardless  of  platform. 

.Mi  of  which  is  good  news  for  the  DOS  world.  Where 
you  could  say  the  standard  is  now  available  in  automatic. 
And  right  now  you  can  upgrade  to  both  1-2-3  for  DOS 
Release  2.4  and  Freelance  Graphics  for  DOS  Release  4.0, 
our  presentation  graphics  package,  together  for  just 
$229*-a  suggested  retail  value  of  $645.  For  a  free  auto 
demo  or  to  order  your  1-2-3  upgrade  directly  from  Lotusf* 
call  l-SOO-TRADEUI*  ext  675a  Or  visit  your  Lotus 
Authoiized  Reseller 


Lotus 


l-2-3forDOS 


•SujtiJrslH  retail  pnrf.  Offer  nia>  n\m'  uilhoul  mAw  •*Plca.v  hj\t'  your  criHlit  (art!  jnd  |ir<«lm(  n'itrt>  uhPti  >iiu  call  In  funuitu.  <  jII  I-400-Q04XnTB.  '  j\\*it2  UMts  IhAt-lDpiih-nl  (''ir|»>ratuiii- 

All  rijdilMTH;*'r\«i.  I-iitu-iarwl  I  *i  3rtr"'ri>jiisliT«il  IraiU-tniirksjnilSnidrllf-tfnvisutradfnwrkiif  IjolusIhM'lniHncnlCiirixffiitlDn  WindmvMs.i  truli-mark  uf  MicniMifl  ('ciriHtniliou. 
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REVIEWS  OF  THE  LATEST  BOOKS  FOR  THE  PC  USER 


Edited  by  Carol  Levin 


PC  Industry  Career 
Guide:  Sensible  Advice 
On  Turbulent  Job  Market 


BY  ALFRED  POOR 


Not  so  long  ago,  the  job  mar- 
ket for  computer  profession- 
als was  wide  open.  You  could 
arrive  at  a  personnel  office 
with  little  more  than  typing 
skills  and  enthusiasm  and  land 
a  good  job  with  growth  poten- 
tial. Those  days  are  gone.  De- 
grees in  computer  science  and 
business  management,  a  long 
resume,  and  experience  with 
an  industry  giant  no  longer 
guarantee  employment,  let 
alone  advancement. 

Part  of  the  problem  cer- 
tainly stems  from  troubled 
economic  times,  but  the  in- 
dustry has  also  matured.  For 
those  who  prefer  the  relative 
security  of  a  corporate  job, 
the  rules  have  changed. 
The  Computer  Professional's 
Survival  Guide,  by  Alan  R. 
Simon,  can  help  you  navigate 
the  changing  landscape  of  the 
computer  industry. 

This  slim  paperback,  which 
takes  no  more  than  an  eve- 
ning to  read,  is  likely  to 
change  the  way  you  think 
about  your  job  and  your  fu- 
ture. In  spite  of  the  pessimistic 
state  of  the  industry — with 
some  big  companies  announc- 
ing shrinking  profits  and  staff 
reductions — Simon  manages 
an  upbeat  tone.  The  book 
echoes  the  basic  tenet  of  all 
career  planning:  If  you  know 
what  you  want  and  prepare 
carefully,  you  can  improve 


your  chances  of  success, 

Simon  covers  the  history  of 
the  computer  job  market,  ed- 
ucation options,  and  alterna- 
tive careers,  and  offers  advice 
on  resumes  and  interviews. 
More  than  a  third  of  the  book 
is  devoted  to  descriptions  of 
over  20  types  of  computer  ca- 
reers and  the  outlook  for 
each.  In  keeping  with  the  opti- 


mistic tone,  chapters 
conclude  with  a  case 
history  of  a  successful 
individual.  There  are 
also  excellent  sec- 
tions on  organiza- 
tional culture,  dual- 
track  career  paths, 
and  growth  areas. 

The  book  has  its  flaws:  The 
writing  is  circuitous  and  repet- 
itive at  times  and  the  artwork 
is  lacking.  There  is  also  too 
much  emphasis  on  entrepre- 
neurial and  independent-con- 
sulting options,  considering 
the  intended  audience  is  pri- 
marily those  interested  in 
managing  their  careers  within 
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large  organizations. 

If  you're  wonder- 
ing whether  it  might 
be  time  for  a  change, 
scanning  the  want 
ads.  or  worrying 
about  your  present 
employer's  finances, 
spend  an  evening 
with  this  book.  It  can  help. 

The  Computer  Professional's 
Survival  Guide 

by  Alan  R.  Simon,  $24.95. 
McGraw-Hill,  II  West  19th 
St.,NewYork,NY  H)011; 
m)-262-4729.  ISBN:  0-07- 
057574-6. 

Circle  487  on  reailer  service  card 


Quick  Design  Tips  Inspire 
Good-Looking  Pages 


BY  LORl  GRUNIN 


It's  unfortunate,  but  many 
people  may  pass  by  the  fabu- 
lous How  to  Gel  Great  Type 
Out  of  Your  Computer  in  the 
mistaken  belief  that  they 
don't  need  to  know  or  have 
nothing  left  to  learn  about 
type.  But  James  Felici's  book 
is  about  more  than 
fonts:  it's  about 
efficiently  produc- 
ing attractive  docu- 
ments. 

Felici.  a  former 
managing  editor  of 
Publish  magazine, 
offers  up  1 12  tips  on 
printing,  configuring  your  sys- 
tem, choosing  the  right  fonts, 
creating  text  effects,  recogniz- 
ing and  correcting  problems 
with  the  finished  pages,  and 
using  service  bureaus,  along 


Mow  to  jijet 
fTivat  type 
out  ol your 
€ompv§er 


with  pointers  on  typography. 


layout,  and  workgroup  pub- 
lishing. The  last  chapter  ex- 
plains digital  type  and  page- 
description  languages  and 
sheds  light  on  how  a  computer 
sets  type  and  how  your  printer 
and  PC  handle  memory. 

Though  it  addresses  novice 
word  processor  users  as  well 
as  professional  typesetters. 
Great  Type  doesn't 
lack  focus.  It's  well 
written,  well  de- 
signed, and  well  or- 
ganized, and  has 
often-humorous 
examples  to  illus- 
trate the  author's 
points.  One  caption 
reads.  "This  newsletter  has 
more  widows  and  orphans 
than  a  Dickens  novel." 

The  few  flaws  in  the  book 
tend  to  be  sins  of  omission. 
For  instance.  Felici  devotes  a 
large  amount  of  space  to  in- 


structions for  creating  a  lead- 
ing gauge,  but  never  mentions 
that  you  can  buy  one.  There 
are  also  areas  that  need  more 
detail.  For  example,  under 
Tip  #4.  "Make  Sure  Your  Pro- 
grams Get  Along."  he  advises 
that  you  make  sure  your 
graphics  programs  can  use  the 
same  fonts  as  your  word  pro- 
cessor and  page  composition 
program.  Exactly  how  to  do 
this  could  fill  a  chapter:  more 
than  a  single  sentence  would 
have  been  appreciated. 

Even  if  you  never  venture 
beyond  the  old  standbys — 
Times  Roman  and  Helve- 
tica— you  can  still  glean  some 
useful  ideas  from  this  book. 
And  it  just  might  inspire  you 
to  try  something  new.  □ 

How  to  Get  Great  Type  Out 
of  Your  Computer 

by  James  Felici,  $22.95.  North 
Light  Books,  1507  Dana  Ave., 
Cincinnati,  OH  45207; 
8(K)-289-0963.  ISBN:  0-891 34- 
424-1 
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How  can  you  go  wrong  buying 
Ba  $3,299  dual-page  color  monitor 
vwith  Trinitron  quality,  bonded  anti-glare 
)ltechnology,  a  proven  20-year  MTBF 
sand  the  approval  of  the  gods? 
You  can't. 

In  fact,  few  display  monitors 
rihave  garnered  more  accolades 
itfrom  the  press  than  the  Radius 
^PrecisionColor  Display/20r  Had  a 
3500%  jump  in  sales.  Or  been  used 
dby  more  FORTUNE"  1000  and 
n  midsized  companies.' 

In  fact  the  real  experts,  our 
Dcustomers,  are  rating  the  PCD/20 
seven  better  than  the  press.  In  corporate 

USE  OF  DUAL  PAGE  DISPLAYS 


1 

RADIUS 

IBM 

APPLE 

SOURCE 

NEC  ] 

GAUUP  ORGANIZATION 

10% 


20% 


%OF  COMPANIES 

3  evaluations,  with  the  most  demanding 

2  standards,  the  PCD/20  has  won 

i  hands  down  every  time.  But  even  more 
li  important  are  the  productivity  gains. 
"  "With  the  PCD/20,  I  can  view  three 
1  mainframe  sessions  at  once,  do  a  letter 

3  and  still  manage  my  calendar  program," 
I  said  one  client  at  a  major  accounting 

t  firm.  "I  sit  in  front  of  my  monitor  for 


'  W 


MAKE 


O  R 
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eight  hours  a  day.  I  can't  afford  to  look 
at  glary,  blurry  Images." 

The  reason  for  all  the  talk  is 
the  Trinitron  technology,  which  is  built 
to  our  stringent  specifications  that  are 
higher  than  anyone  else's.  Period.  And 
PCD/20  delivers  the  crispest  focus, 
Swedish  MPR  II  compliancy  and 
bonded  anti-glare  technology.  Which 
gives  you  the  maximum  protection  for 
your  eyes  and  still  manages  to  enhance 
the  overall  picture  quality  substantially. 

Yes,  it's  ironic  that  the  most 
sophisticated  and  advanced  PC  display 
comes  from  a  company  that  used 
to  specialize  only  in  Mac  graphical 
user  interfaces  for  the  past  six  years. 
But  it's  not  surprising.  Especially  if 
you  look  at  the  full  line  of  Radius  PC 
display  systems  products  including 
the  PCD/19,"  the  color  Full-Page 
Rvot,"  the  paper  white  Two-Page 
Display"  and  the  SVGA  MultiView" 
and  MultiView  24-  Interfaces. 

For  immediate  faxed 
information  about  the  PCD/20  or 
any  other  PC  product,  please  call 
1-800-966-7360.  Or  give  us  a  call 
at  1-800-227-2795.  We're  here. 

And  we're  ready  to  conquer. 
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Our  new  laser  printer 
doesnt  make  paperwork. 


It  mates  paper  work. 


Introducing  the  GENICOM  7170. 
Superior  paper  handling  solutions 
for  network  laser  printing. 

Our  new  17  ppm  laser  printer  lets  you  put  four 
paper-feeding  sources  online  at  one  time.  Stan; 
with  dual  250-sheet  input  cassettes.  Then  add  a 
duplexer  for  two-sided  printing,  a  1500-sheet 
high-capacity  feeder  for  long  jobs  and  a  multi- 
purpose feeder  for  envelopes,  transparencies  and 
labels.  Now  output  to  either  a  1500-sheet  stacker 
or  a  10-bin  mailbox  sorter,  and  your  very  flexible, 
^  very  affordable  workgroup  laser 

printing  system  is  complete. 


It  talks  the  talk. 

The  7170  features  resident  PCL  5*  and 
IBM"  XL24E  emulations.  And  the 


optional  PostScript"  language  compatible  interpreter 
provides  automatic  emulation  sensing.  Parallel, 
serial,  AppleTalk*  Novell*  Ethernet  and  Token-Ring 
interfaces  are  available. 


A  clear  edge  in  print  quality. 

Edge-enhancement  technology  and  300  dpi  resolution 
provide  super  sharp  print  quality.  A  vast  array  of 
scalable  and  bitmapped  font  styles  are  resident. 


Woritgroup-rated  performance. 

With  the  7170,  your  whole  workgroup  can  print 
sophisticated  graphics  and  text  up  to  50,000  pages 
per  month.  And  like  GENICOM'S  entire  family  of  business 
printers,  the  7170  is  backed  by  our  woridwide  sen/ice 
and  support  network.  So  put  your  paper  to  work  today 
call  us  at  1-800-4-GENICOM  ext  53. 

GSA  Schedule  approved. 


C 1991  GENICOM  Corporation 

All  company  and/or  product  names  are  trademarks 

or  registered  trademarks  of  their  respective  owners 


jGENiCGM 

Printers  built  for  the  long  run. 

One  Genicom  Dnve  ■  Waynesboro,  VA  22980 
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Build  Sleek  Interfaces  for 
Your  Windows  Programs 
WithWCP 


BY  BARRY  SIMON 


More  flexibility.  More  func- 
tionality. That's  what  you'd 
expect  from  a  third-party  add- 
in,  and  that's  what  you  get 
with  Blaise  Computing's  $169 
Windows  Control  Palette 
(WCP),  Version  1.1— a  col- 
lection of  custom  controls, 
bitmap  controls,  and  access 
functions  you  can 
use  to  build  sleek 
user  interfaces.  Be- 
cause they  arc  pack- 
aged in  DLLs,  you 
can  use  these  fea- 
tures from  any  lan- 
guage that  can  ac- 
cess DLLs.  For  this 
review,  1  used  WCP  with 
Turbo  Pascal  for  Windows. 

You  can  use  WCP  with  any 
resource  or  dialog  editor  that 
supports  the  addition  of  cus- 
tom controls,  such  as  the  Mi- 
crosoft Windows  SDK's  Dia- 
log Editor  or  Borland's  Re- 
source Workshop  (RW).  RW 
comes  with  a  package  similar 
to  WCP,  the  Borland  Win- 
dows Custom  Controls 
(BWCC);  in  a  few  places,  I'll 
compare  the  two. 

Once  installed.  WCP  ex- 
pands the  toolbar  of  your  dia- 
log editor.  While  there  are  8 
new  controls,  variations  on 
them  give  you  14  new  items. 
Add  these  to  the  21  built-in 
controls  and  the  7  BWCC 
controls,  and  you  have  a  tool- 
bar with  42  buttons! 


Creating  a  WCP  control  in 
a  dialog  editor  is  the  same  as 
with  any  control.  You  select  a 
button  on  the  toolbar,  draw 
the  associated  control  on  the 
dialog  box,  and  then  double- 
click on  a  drawn  control  to 
bring  up  a  dialog  with  options 
for  that  control. 

Let's  take  a  quick  look  at 
the  controls: 

•  CPButton  imple- 
ments the  standard 
Windows  push-but- 
ton behavior  and  is 
a  bitmap  control.  (A 
bitmap  control  is  a 
custom  control  that 
uses  either  its  de- 
fault bitmap  or  one 
you  specify  in  the  painting  of 
the  control.)  As  such,  it  re- 
quires a  bitmap  for  each  state 
of  the  button:  focused  but  not 
pressed,  pressed,  not  pressed, 
and  disabled. 

•  CPStatic  is  for  displaying 
text,  bitmaps,  and  icons.  Its 
ability  to  give  text  a  raised  or 
chiseled  effect  is  not  present 
in  the  BWCC  included  in  Re- 
source Workshop. 

•  CPRadioButton  and  CP- 
Check  Box  are  analogous  to 
the  standard  Windows  con- 
trols, but  they  support  bit- 
maps for  their  different  states, 
such  as  selected  or  disabled. 
CPRadioButton  has  four 
states  and  CPCheckBox  has 
six  states.  By  having  each 
state  support  a  bitmap,  you 
can  "animate"  the  transitions 


between  the  various  states. 

•  CPSpin  provides  a  3-D  spin 
button,  and  CPMeter  pro- 
vides a  gauge  control  to  show 
the  percentage  of  an  opera- 
tion that  has  been  completed. 

•  CPCanvas  allows  you  to  dis- 
play filled,  3-D  rectangles  on 
which  you  can  place  other 
controls.  It  has  no  Windows 
counterpart,  but  it  is  handy. 
With  it,  you  can  group  con- 
trols or  group  separate  por- 
tions of  a  window  or  dialog. 

•  CPToolbar  is  the  most  im- 
pressive control.  It  is  made  up 
of  bitmaps  that  look  like  but- 
tons and  are  managed  by  the 
toolbar  control.  Each  bit- 
mapped button  has  two  states: 
selected  and  not  selected. 
There  are  no  default  toolbar 
bitmaps;  the  application  must 
provide  the  bitmaps  to  the 
toolbar  each  time  it  is  painted 
on-screen.  The  advantage: 
The  toolbar's  appearance  can 
change  when  a  program  runs. 

CPToolbar  is  the  only  con- 
trol that  can't  be  created  in  a 
dialog  editor,  because  it  isn't 
exactly  a  control.  Its  behavior 
is  more  akin  to  that  of  a  mode- 
less dialog  box,  and  it  is  cre- 
ated by  a  call  to  CPCreatc- 
ToolBar  within  the  WCP 
DLL.  Routines  are  provided 
that  then  let  you  create  and 
initialize  CPToolbar  with 
your  choice  of  bitmapped  but- 
tons. 

There  are  several  advan- 
tages to  creating  your  dialog 
boxes  with  WCP:  It  draws  a 
border  around  the  box  that 
gives  the  box  a  3-D  appear- 
ance, and  (unlike  BWCC)  it 
lets  you  choose  the  brush  for 
the  background  or  use  the  de- 
fault. In  addition,  it  includes 
an  optional  "fast  paint"  style 


for  CPStatic  and  CPCanvas 
controls  that  lets  the  dialog 
box  window  function  control 
their  painting;  this  enhances 
display  performance.  BWCC 
dialogs  have  a  similar  feature, 
but  they  take  over  the  draw- 
ing of  the  custom  controls 
without  giving  you  a  choice. 

As  an  extension  to  OWL 
(Object  Windows  Library), 
WCP's  custom  controls  have 
one  or  more  corresponding 
OWL  objects  in  this  hierar- 
chy. For  example,  the  TCP- 
SpinList  object  combines  a 
spin  control,  a  text  display 
that's  linked  to  the  spin  con- 
trol, and  a  canvas  that  goes  be- 
hind the  other  two.  In  one 
style,  the  text  displays  the  cur- 
rent number  set  by  the  spin 
control;  in  another,  it  displays 
one  of  a  set  of  text  strings  that 
you  specify. 

My  one  criticism  is  of 
WCP's  documentation:  Its  tu- 
torial is  too  limited  and  its  ex- 
amples are  trivial.  But  this  is 
a  relatively  minor  complaint. 
Its  flexibility,  functionality, 
and  support  for  a  variety  of 
different  C  compilers  as  well 
as  other  languages  make  Win- 
dows Control  Palette  some- 
thing you  should  add  to  your 
library.  □ 

Windows  Control  Palette, 
Version  1.1 

List  Price:  $169.  Requires: 
Windows  3.\  and  at  least  one 
of  the  following:  Turbo  Pascal 
for  Windows,  Version  1.0; 
Borland  C++,  Version  2.0  or 
later;  Microsoft  C,  Version  5.0 
or  later;  or  Visual  Basic. 
Blaise  Computing,  H19 
Bancroft  Way,  Berkeley,  CA 
94710;  510-540-5441. 
Circle  451  on  reader  service  card 
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Conventional  wisdom 
iias  it  tliat  Compaq  lias  the  iKSt 
feahipos,  and  Zoos  and  Gatoway 
the  lowest  prices. 

It  also  saH  disco  and 
commnnism  were  here  to  stay. 


Pardon  us  while  we  mess  with  your  reality.  But  versus  two  in  some  competing  systems.  And  with 

the  new  Dimension  Value  Series  by  Dell'  is  about  to  Dimension  you  don't  pay  for  a  load  of  software  you 

make  conventional  wisdom  look  pretty  dumb.  may  not  need. 

Introducing  Dimension,  a  line  of  high-quality,  We  don't  skimp  on  service  either.  We  offer  on-site 

full-featured  PCs.  From  notebooks  to  i486  floor-  second-business-day  service,  toll-free  help,  24-hour 

standing  systems.  TechFax,  and  a  30-day  money-back  guarantee.^  All 

Dimension  systems  can  be  up  to  $500  less  than  from  a  FORTl^E  500'  company 
equivalent  PCs  from  Compaq,  Gateway  and  Zeos.*  So  if  you  want  a  great  computer  at  an  incredible 

Each  Dimension  desktop  comes  with  at  least  three  price,  give  us  a  call.  You'll  find  Dimension 
dri\  e  bays  and  four  ISA  slots,  ys  anything  but  conventional. 


Dimension 

Wue  Series  by  D011 

1-800-348-8342 

HOURS:  7A.M-7PM  CT  MON-FRI.  8AM-4PM  CT  S.M. 

W«  CMlINt,  PlfiUI  eflHCE  #111X2. 
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$1, 

Le^seO  SSO/MO. 

$1,549 

Lease.  S5/;M0. 


'  388S)l/25  i386'^X  25  m  system 

4  MB  RAM  80  MB  Hard  Drive.  Didl  Floppy  Drives  (35'  and 

5  25")  Super  VGA  10241  Monitor  |t4-,  1024  x  768,  28mm). 
MS-DOS' 5  OJ«icrosolt' Windows' 3.  I/Mouse 

Dimension  386DX/S1  i38«ox  33  m  system 

4  UB  RAM  3D  MB  Hard  Drive.  Dual  Floppy  Drives  (3  5'  and 

5  25'|  Super  VGA  10241  Monitor  (14'.  1024  >  768.  28mm). 
MS^S  S.OMioDSon  Windows  3. 1/Moust 


$2,199 

Lease:  S31/M0. 

$2Ji99 

Lease:  SIOIVMO. 


1 486SII/2SI  t486SX  25  MH:  System 

4  MB  RAM  212  MB  Hard  Onv«.  Dual  Floppy  Drives  (35'  and 

5  25'i.  Ultra  VGA  1024NI  Monitor  (14'.  1024  «  768.  2Sm\). 
MS-DOS  5  O/Microsolt  Windows  3 1 /Mouse 

Hnnsion  4880)l'33l  i4seDx  33  mh2  system 

8  MB  RAM  2 : 2  Mb  Hard  Drive.  Dual  Floppy  Drives  (3  5"  and 
5  25'1.  Ultra  VGA  1024NI  Monitor  (14-.  1024  «  768  28mm). 
MS-DOS  5  OMcrosolt  Windows  3.1/Mouse 


1^ 


1 1  I  I  I 


1-1  I- 1 

li  \  I  \ 
lit. 


$1,799 

Lease  S67  MO 

$2,299 

Lease  $8&M0. 


Dimension  486SX/2S  i486'sx  25  mhz  system 

ma  RAM  VO  UE  Hard  Drive.  Dual  Floppy  Drnies  (3.5'  and 
5  25").  Ultra  VGA  t024NI  Monitor  (14'.  1024  «  768.  28mm). 
M?  DOS  5  0  Wir'o50tt  Windows  3  1/Mouse 

Oimasien  48fiOX/3S  >imt  33  mh;  system 

■)  MB  RAM.  212  MB  Hard  Drive.  Dual  Floppy  Drives  13,5'  and 
5  25  ).  Ultra  VGA  t024NI  Monitor  (14".  1024  «  768.  28mm). 
MS-DOS  5  IVMicrosolt  Windows  3 1/Moust 


$1,499 

Lease  S55  M0 

$1,799 

Lease:  S67/MO 


DimeflSim  1121  i386Sl  20  m  system 
2  MB  RAM  -10  MB  Hard  Drive.  WeigM  6.3  IHs.  including  Daltety. 
Minimum  tiallery  lite  25  hours.  Edgelit  VGA  LCD  (85'  Diagonal. 
640  .  4801  MS-DOS  5  (VMicrosolt  Windows  3  IiMouse 


llllL2Si386$L?5MH7Syst«ffl 
2  MB  RAM  60  MB  Hard  Onve.  Weight:  63  lbs  including  battery. 
Minimum  banery  lite  2  5  hours.  EdgeM  VGA  LCD  (9  5'  Diagonal. 
640  >  480).  MS-DOS  5  0/Microsott  Windows  3  t/Mouse 


*Acliutl  flctttrr  priri's  ttuiu  vary.  \SenHCt'  prttrifU'd  bit  litifirTtfc  Sentice  CorpontJinii.  On-sUe  strn'tat  trial/  tint  ht'  arttiltible  in 
curtain  remoir  liiratinns  OLeasiiig  arranged  by  lAHKimj  Group,  Inc.  iS86,  HHfi  and  llw  Intel  Inside  Imqo  are  tradenuirks  of  Intel 
CoriKimtion.  MS-DOS  and  Microsofl  are  registered  tradinnarks  and  WiiuUnits  is  a  trademark  of  Uicrosnfl  Corporation.  FORTUNE 
500  is  a  registered  tmdeniark  of  The  Time  Inr  Magnjrine  Coniixiny.  Dell  disclaims  proprietary  interest  in  the  marks  and  names 
ofollwrs.  0 1 992  Dell  Computer  Corjxiratinn  Alt  riqhts  reserved 
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Computer  Assoc  SimfJy  Acci  Win  1 09 

Inluil  QuKkBooki  (Spacial)   89 

Inluil  Quicken  Win    42 

Peochtree  Complete  III  139 

Telewore  M.Y.O  B.  Win  (Spacioi)  129 

Adobe  lllustroto<  Win  v4  0  349 

Aldus  Persuasion  Win  v2. 1   319 

Frociol  Design  Poinler  |Sp«<ial)  269 

Lotus  Freelonce  Graphics  v4.0  319 

Microsoft  Powerpoinl  Win  299 

Powerllp!  Colendor  Creator  Hus  v4.0   49 

Sftwr  Pub  Horvord  Graph  (or  Win  vl  .0  329 

5W  Publishing  Harvord  Grophics  v3.0  389 

Americon  Design  CAD  v4.0  3D  229 

American  Design  CAD  v5 .0  2D  1 59 

Autodesk  Auto  CAD  v3.5  tel  1  1   2799 

Autodesk  Aulosketch  v3  0  |$pe<ial|        .  1 40 

Autodesk  Generic  CAD  v6.0  269 

Fo/esighl  Dralix  Cod  Ultro  v4.0  245 

Crdnl  MB2450  2400bp5  INT/Blcm  SW   49 

Crdnl  Int  MB2296SR  96/24  sen/rec  fox  89 

Do»e  Fox/Modem  for  Windows  EXTL  1 49 

Hoyes  Optimo  96/SC  E2  EXTl  369 

Hoyes  5M2400  SC  EZ  EXTl  (Special).  259 
Hoyes  Ultra  U4/SCEZ  ».42Bis/x  25  EXTl  609 

Hoyes  Ultra  96/SC  EZ/v.42  Bis  EXTl  559 

Intel  Solisfoction  Mod  200  Int  299 

Microcom  Corfxjn  Copy  Plus  v6  0   119 

Prochcol  2400  1/2  Cord  w/Sftwre  INTl  ...  79 

Practical  Peripherols  9600SA  y  32  EXTl  289 

Practical  PMI4400  FX96  Int  |Spe<iol)  359 

Supfofox  Modem  Plus  DOS  EXTl  1  29 

The  Complete  fox  96/24  (Special)  229 

The  Complete  CommunicatOf  v3-0  299 

U  S  Robotics  Courier  v32  BIS  EXTl  549 

Zoom  FX9624  Send/Rec  Fax  w/Sf(wt  EXTl  1 16 
Zoom  FX9624  w/Win  Fox  v2  0  EXTl  1 22 
Zoom  MX2400S  w/4800  Sdfox/Stwr  EXTl  79 

BorlonddBASE  III  Plus  vl  .l  419 

Borlond  dBASE  IV  v  1.5  (SfMcial)  469 

Bodond  Porodox  3.5   469 

Fox  Pro  v2  0  459 

Foxbosefv2  10  349 

Foxboset  386v2.10  509 

Foxpro/lon  519 

HarleySys  Skylight  139 

Microtim  R  BASE  v3  1  (Spwlol)  429 

Symantec  Q4A  «4  0   249 

Word's  Tech  Arogo  Pro!  599 

Word's  Tech  Arago  Quicksihrer   399 

Adobe  Type  Fonts  Coll 

Adobe  Type  Monoger  PlusPk  119 

Adobe  TypeAlign  Win  (Special)   62 

Aldus  Freehand  Win  v3.l  389 

Aldus  Gollery  Effects  Win  (Special)  135 

Aldus  Pogemoker  v4  0  Win  529 

Aldus  PhotoStyler  Win  v  1 . 1  499 

Caere  Ommpoge  Pro  Win  v2. 1  599 

ContocI  ACT  v2  1  (Spetiol)  209 

Corel  Draw  v3  0  Dsk  i  CD  379 

Microsoft  Publisher  for  Win  1 23 

Microsoft  True  Type  Fonts  Pock   49 

Microsoft  Word  for  Win  v2.0  289 

Ventura  Gold  for  DOS  Win  or  OS/2  Coll 

Z  Soh  PC  Paintbrush  IV+  (Special)  1 1 5 

Broderbund  Bonnermonio  22 

Biodeibund  New  Print  Sf>op  Componion  29 

Broderbund  Where  in  Time    29 

Davidson  &  Assoc.  New  Moth  Blosler  Plus  ..  29 

Individuol  Sftwr  Professor  Windows  v3. 1  ....  29 

Mosque  Blockjock  Win   37 

Mosque  Poler  DOS  (Speciol)   35 

Microsoh  Ent  Pock  for  Win.  Ill   26 

Microsoft  Flight  Simulotof  v4.0   37 

Origin  Sys  Ultimo  VII   44 

Sierro  On-line  Kings  OuesI  V  Coll 

SMC  Automop  (Special)   46 

SMC  Automop  Europe   79 

SMC  Orbits  (Special)   39 

Spectrum  Hobbyte  Tetris   19 

The  Learning  Co  Operolton  Neptune   35 

Tfw  leoming  Co.  Reoder  Rabbit   29 

T  I  C  Supersotvers  Outnumbered!   29 

lotus  Smorf  Suite  (Special)  449 

lotus  Works    89 

Microsoft  Office  foe  Win  v2.5  455 

Microsoft  Works  fof  Win  v2.0  119 

Microsoft  Works  v2  0   90 

Spinnaker  PFS  First  Choice  »3.1    89 

Digitol  OR  DOS  »6.0   68 

Microsoft  DOS  v5  0  upgrode    59 

Microsoft  Win.  3.1  (Special)    88 

Microsoft  Win  3.1  upgrade   47 

Novell  Netware  lite  Special)   65 

Novell  NetWore  v3  1  1  10  user  1499 

Quolitos  386  Mox  y6  0   59 

Quolilos  BlueMAX  v6  0   79 

Quonetdeck  Desqview  386v2.4  1 19 

Otrdeck  QEMM  386  Mem.  Mngr  v6.0   57 

Borlond  C»t  3.0  w/free  video  (Special).  .299 
Borland  C»i  w/App  From  v3.0  w/video  ...459 

Borlond  Turbo  C»-f  for  Windows   99 

Microsoft  C  Compiler  v6  0  (Special)  299 

Microsoft  Fortran  Compiler  v5. 1  289 

Microsoft  Quick  Bosic  v4.5   62 

Microsoft  Quick  C  for  Win  119 

Microsoft  Visual  Basic  (Special)  1 19 

Computers  Assoc  Supercolc  v5.1   89 

lotus  1  2-3  for  Win  V I  1  Comp  Upgrade ... .  95 

lotus  1-2-3  for  Windows  V I  1  319 

Lotus  1-2-3  v3  U  (Special)  389 

Microsoh  Excel  for  Win  Upgrode  v4  0  92 

Microsoft  Excel  v4  0  for  Win  295 

WordPerfect  Pfonperfecl  v5  I  ♦Nlwdi  220 
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No  Extra  Surcharge  on  Visa,  M/C 
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Berkley  Sysl  Aher  Dark  for  Win  v2.0    19 

Central  PC  Tools  7  I  Anti-Virus  (SpKlal)  .  1 49 

Central  Point  PC  Tools  v7  1  115 

Control  Pi  PC  Tools  Delux  Ion  lOpk  v7.l  ...785 

Fifth  Gen  Fostbock  Plus  v3.0  1  10 

Sloe  Software  Stacker  AT/16  1 79 

Sloe  Softwore  Stocker  v2  0  (Special)   79 

Symantec  Norton  Desktop  for  Win  v2.0   95 

Symantec  Norton  Utilities  v6.01  110 

Travelling  Software  Loplink  Pro  v4  0  99 

lotus  AmiPro  &  1  -2-3  for  Win  Upgrade  1 49 

lotus  AmiPro  v2.0  Upgrade  (Special)  89 

Microsoft  Word  v5  5  w/Grommotik  .  .  199 

Que  Soh  Righlwriter  (or  Win  v5.0   69 

Quicksoft  PC  Write  v2  0  (Special)  .  79 
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ORDER 
CALL 


1-800-77 


SoHware  and  Peripherals  at 
Best  Prices  and  Full  Service 


INTERNATIONAL 
CALLERS  USE 

1-908-805-0995 

I  Mon-Fri  8:00AM  -  8:00PM  EST ) 
OVER  10  DISTRIBUTION  CENTERS  NATIONWIDE 


AutowoHcs  - 

Autoworks 
examines  the 
automobile  from 
bumper  to 
bumper,  from 
a  bosic 
overview  of 
each  system  to 
indepth 

graphics  ond  animoted  sequences  of 
Kov^  your  broltes,  belts  &  $ 

iuipcniion  work  ^X^^ 


b^emnt  of  driidiit  Hens.  Theft  Is  o  I lesMding 
Im  on  ony  noii  il«l«ii»e.  mfmi  gooils  teluimtf 
Sihnii/Hannii  akn  msi  (knqi  without  mild 
Gmad  tMMh  fm,  S7.»  rdcy.  S2S  00  fiH 
Mni^adSUIII.UJ.UI>ldi|«,wl,i 


Microsoft  Excel 
version  4.0  ■  The 
leoding  spread 
sheet  for  the 
Window? 
environment 
just  got  even 
Defter,  It  works 
the  way  you 
do  and 

provides  you  with  the  kx>ls  you  need 
It's  easy  to  moke  o  smooth  transition 
from  Lotus  1  -2-3  and  move  up  to  the 
unprecedented  new  power  and  ease 
Microsoft  Excel  $00^^ 
version  4  0  offers  you  ^tW^ 


Smart  Suite  ■ 

Smort  Suite 
from  lotus  is 
four  KjII- 
featured, 
powerful 
business 

applications: 
I  2-3  for 

Windows  spreodsheet.  Ami  Pro  word 
processor.  Freelance  Graphics 
presentotion  graphics 
poclcage  and  cc:Mail 
electronic  moil 
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sportster  14.4  Data/Fax  Modem  - 

1  4  4,  9600,  2400,  300  bp  nrodem 
provides  full  CC,  TT  v  32  Bis  capo 
bility  with  CC  in  v  4  2/MNP2-4 
error  control.  ar>d  CC  ITT  v  4.2 
Bis  /MNP5  date  compression.  Error- 
free  throughput  of  up 
to  57,  600  BPS  O^TT 


Pieose  (oil  iot  any  item  rxit  listed.  We 
^1  hove  an  extensive  inventory  to  cover 
ol!  vour  needs.  We  ore  o  Novell  outhoriied 
dealer.  Pteose  coll  for  ony  Novell  0(  Networltmg 
product.  We  ore  also  fl  Lotm  oulhorii&d  dealer 
Call  for  ony  lolus  softwore  need^ 


Masterpiece  True  Type  Library  from 
Attitude,  Inc.  -  mclucies  over  100 
Windows  3  I  TrueType  fonts  in 
popular  text  and  one-of-c  ^  ^  ^ 


Kind  display  foces 


Outside  In  for 

iiirgrEP^*^   windows  - 

 fc— —       Outside  In  for 


-0 


Windows  is  a  file 
viewing  and  dalo 
import  utility  Use 
it  to  copy  data 
from  90  word 
processing, 
^  database  ond 

spreodsfieet  formots  to  tfie 
Clipboard  witfi  formatting  intoct  It  also 
prints  files  and  launcfies  applications  Use 
it  OS  o  stand-clone  utility  or  as  pari  of 
Norton  Desktop,  Windows  3.1  or  the 
major  word  processors  Outside  In 
supports  [X)S,  Windows 
and  Macintosfl  files 


Reference  Grammatilt 

5  DOS  Of  Win  109 

Softwore  Pub.  Corp 

Prolessionol  Wiite  v2.2  169 

Woidperfect  for  Wm  v5  1  259 
WoidPerfectvS  MSpetiall  265 


njinglon  Masterpiece  Plus    95 

logilech  Dexjio  Mse  w/9-25  Pin  Adopter  2 1 

logitecli  Mousemon  Bus  (Special)   69 

Logitech  Mieitin  Serial  PS/2  w/Win  3  1  1 09 

Logilech  Trackman  Portable   95 

Microsoft  Ball  Point  Mouse  (Special)   114 

Microilt  Bui  Mie  w/Win  Ser.PS/2:Bus..  147 

ALU  PowerflEX  3B65X  25MH2  929 

AST  Bravo  II  3B6SX  20MHz  1029 

AST  Premium  II  386SX/2/80  1699 

PS/2  (Speciol)  Call 

Wyse3016SXOl  1.2  Meg/5  25*   639 

Wyje  Decision  386SX  20  mlii  no  drive  899 

3  Com  Elfierlink  II  TP  Adopter   215 

Eagle  NE  1000  Ellint  Crd  8bt/ro  Cbl  122 

Eogle  NE2000  Ethnt  Crd  1 6bit/no  Cbl      .  1 69 

Inlel  EtherExpresi  1 6TP  (Special)  129 

Stand  Micro  Sys  Elficrd  Elite  1 6  Combo  .215 
Siond  Micro  Sys  Ettiercord  PlusElite  16T  .  .  1 79 


309 
659 
399 
799 
349 
309 
299 
389 
289 
299 


MagnovcK  Super  VGA  14'/  2B 
NEC  Multi  Sync  3FGX  Flot  Screen  15'  .. 
NEC  MultiSync  2A  14"  Super  VGA 
NEC  MulliSync  4FG  Flot  Screen  15"  . 
Ponoiync  13811  14"  VGA  Color 
Samsung  Syncmaster  3  14"  Super  VGA  . 
Somlton  SUPRVGA  3 1  DP  (Speciol) 
SonyCPO-1304S  14'Multiican  Stnd 
WyseTech  Wyse-150  14"  Terminol  . 
Wyse  Tech  Wyse60  14"  Terminol 


Colorado  Mem  Systems  Jumbo  1 20  MB 
Colorado  Mem  Systems  Jumbo  250  MB.. 
Conner  CP30104H  120MB  3  5' 

IDE-AT/LP  r  (Special)   

Conner  CP3000  42MB  3  5"  IDE 
Conner  CP3204F  209MB  3  5"  IDE 
Iomega  Bernoulli  90MB  Tronsporlable 

Quantum  Hordcard  IIXL  105MB  

Seagate  ST3 1 44A  1 30MB  3  5  IDE  

Teac  3  5"  1  44MB  Floppy  Disk  Drive  

lEAC  5,25"  1 .2MB  Fbppy  Disk  Drive... 
Toshibo  1  2MB  5  25  floppy(Sp«ial). 


199 
259 

339 
199 
529 
759 
439 
359 
59 
59 
69 


CononBJ-lOEXGry/Whl 

Canon  BJ-300  80  COt  (Speciol)  

Citizen  200GX  9.Pin   

HP  III  printer  w/loner  

hIP  HIP  printer  w/toner  (Spociol)  

HP  HIP  w/Postscript  printer  w/toner  

HP  HP  Plus  printer  w/toner  (Speciol) .  . 

HP  Scaniet  IIC/AT  or  MCA  

HP  Scaniet  UP/ AT  or  MCA  

Kodok  DiconiK  ISOsi  Printer  Por/Ser.... 

Logitech  Sconman  256   

Okidato  ML  1 84P  Turbo  Printer  

Okidota  M1'320  Printer  (Special)  

OliidotoML'321  Printer  (Spacioi)  

Okidolo  ML  380  Printer   

Okidota  OL  400  Printer  

Otidata  OL-830  Printer  

Okidota  OL  840  Printer  (Special)  

Panasonic  KX-PI  124i  24Pin/80Col .... 

Panasonic  KX-PI  IBOi  

Panasonic  KX-P1654  Dot  Molrix  

Panasonic  KX.P2624  Ouiel  Tech   

ShorpJX320  Color  Scanner  (Special) 
Sharp  JX320  MicroChannel  Interfoce 
Sharp  JX320  DOS  InleHace  


319 
429 
...169 
.1579 
.1159 
1699 
.849 
.1499 
.1239 
Call 
269 
229 
309 
.439 
...219 
...609 
1299 
1599 
299 
...169 
589 
399 
999 
699 
599 
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AST  Exec  386SX  20/63V  1999 

AST  Exec  386SX  25/63V  4MB  Color  2909 

AST  Exec  386SX  25/83V  4MB  Color  3 1 99 

Toshibo  T2000SX/60  (Special)  21 69 

Toshiba  T2000SXE/60  2490 

Toshiba  T3300St/80  2959 

Toshibo  T4400  SXC/BO  (SoKid)  5799 

Toshiba  I4400SX/80ACD  3559 
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The  Secrets  Behind  Windows 


ho  knows  what  evil  lurks  in  the  hearts  of  men?  That  was : 
the  question  posed  in  the  old  radio  show  "The  Shadow.": 
Today  the  question  is:  Who  knows  what  secrets  lurk  in: 
the  hearts  of  Windows  programmers?  In  its  worst  form,  this! 


question  was  raised  by  the  New  York  Post,  which 
devoted  its  April  20,  1992,  front  page  to  the  "Pro- 
gram of  Hate"— Microsoft  Windows  3.1.  If  you 
choose  the  Wingdings  TrueType  font  in  Windows 
and  type  "NYC,"  you'll  see  a  poison  symbol,  a  Star 
of  David,  and  a  thumbs-up  symbol.  Some  people 
interpreted  this  as  an  anti-Semitic  message,  and  New 
York's  most  zealous  tabloid  seemed  to  agree.  In  case 
you  weren't  in  New  York  that  day.  let  me  just  say 
you'd  be  amazed  at  the  intensity  of  the  ovcrreaction. 

There  are  more  than  a  few  flaws  in  the  theory 
reported  by  the  media.  First  of  all,  Wingdings  is  not 
designed  to  be  typed  in  as  usual.  The  font  is  a  collec- 
tion of  symbols  you  can  insert  in  your  documents 
as  simple  graphic  elements.  Far  from  a  new  idea,  it 
follows  in  the  grand  tradition  of  Zapf  Dingbats  and 
other  symbol  fonts.  I  don't  believe  that  symbol  fonts 
mean  anything,  and  Microsoft  strongly  denies  that 
there  are  any  hidden  messages  in  Windows  3. 1 .  More 
than  anything,  the  incident  reflected  the  gap  between 
the  growing  universality  of  computer  use  and  com- 
puter illiteracy  in  the 
mass  media. 

More  to  the  point, 
people  seem  to  misun- 
derstand the  simple  sta- 
tistics behind  the  issue. 
It's  very  easy  to  read 
meanings  into  combina- 
tions of  symbols.  That 
doesn't  mean  such  mean- 
ings are  there.  If  symbols 
are  assigned — in  no  par- 
ticular order — to  220 
possible  keystroke  as- 
signments, you  can  be 
certain  that  many  com- 
mon combinations  of 
letters  will  map  to  combi- 
nations of  symbols  thai 
someone,  somewhere. 


Tbey  could  be  hiding  out  in  your 
computer,  too.  Secret  screens:  What  are 
they  and  where  do  they  come  from? 


will  consider  meaningful.  This  is  particularly  true  , 
when  you  include  symbols  that  many  people  will  find  I 
useful,  such  as  those  representing  Christianity,  Juda-  i 
ism,  and  Islam.  I 
If  you're  curious,  go  to  your  Windows  word  pro- 
cessor, change  the  font  to  Wingdings,  and  type  the 
whole  character  set.  It  all  looks  pretty  logical — you 
won't  notice  any  obvious  malicious  pattern.  I'm  more 
inclined  to  believe  that  anything  you  read  into  the 
pattern  of  symbols  probably  says  more  about  you 
than  about  the  font.  After  all,  you  can  write  a  hate 
letter  using  any  word  processor. 

SEE  FOR  YOURSELF 

The  Wingdings  controversy  was  blown  out  of  pro- 
portion, but  that  doesn't  mean  that  Windows  isn't 
hiding  something.  It  is. 

Try  this:  Go  into  the  Program  Manager  in  Win- 
dows 3.1  and  open  the  About  box  under  the  Help 
menu.  On  the  screen,  you  will  see  the  Windows  flag. 
With  the  Ctrl  and  Shift  keys  held  down,  double-click 

on  the  green  section  of 
the  flag,  then  click  on  OK 
to  close  the  box. 

The  first  time  you  do 
this  nothing  happens. 
Try  it  again,  but  don't 
click  on  OK  right  away. 
This  time,  a  small  Win- 
dows flag  will  appear  and 
start  to  wave;  now  click 
on  OK  to  close.  The  third 
time  you  go  through  the 
steps,  a  little  box  will  pop 
up  with  an  image  of  a 
person  beside  a  list  of  the 
members  of  the  Win- 
dows development  team. 
The  list  of  names  will 
scroll  by.  (The  names 
take  a  while  to  parade  by; 
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it  was  a  big  team.  Just  click  on  OK  to  es- 
cape.) 

Go  through  this  process  of  opening 
and  double-clicking  on  the  flag  three 
times.  For  each  color  of  the  flag  you  click 
on,  you'll  see  a  different  person.  The  four 
images  arc  of  Bill  Gates.  Microsoft  vice 
president  Brad  Silverberg  (who  headed 
the  Windows  team).  Microsoft  executive 
vice  president  Steve  Ballmer,  and  the 
Windows  3.1  team  mascot,  a  teddy  bear. 
(Don't  ask.) 

Hidden  messages  are  also  lurking  be- 
neath many  Windows  applications.  Open 
a  document  in  Word  for  Windows  2.0.  go 
to  the  Record  Macro  command  under  the 
Tools  menu,  and  create  a  new  macro 
called  SPIFF.  Go  back  to  Tools  and  hit 
Stop  Recorder,  then  Macro.  Select  SPIFF 
from  the  list  of  macro  names  and  click 
on  Edit.  Delete  the  Sub  Main  and  End 
Sub  commands  that  Word  automatically 
puts  in.  Close  and  save  the  blank  macro. 


then  go  to  the  program's  About  box  and 
click  on  the  Word  icon. 

You'll  see  six  little  men  run  out. 
followed  by  a  WordPerfect  monster — 
Word's  biggest  competitor.  The  little 
men  start  to  panic,  then  squash  the  mon- 
ster using  the  Word  icon.  They  all  cheer, 
and  the  About  box  changes  to  an  elabo- 
rate scrolling  list  of  the  Word  for  Win- 
dows team.  It's  a  little  belligerent,  but 
that's  Microsoft's  style. 

If  you  use  Lotus's  Ami  Pro  2.0  for 
Windows,  try  this.  Go  to  the  About  box 
under  the  Help  menu  and  hold  down  the 
Shift.  Ctrl,  and  Alt  keys.  Press  F7.  then 
type  the  letters  S,  P,  A,  M  followed  by 
the  last  number  in  the  Available  Memory 
display  and  the  third  from  the  last  num- 
ber in  that  display.  Then  release  the  Shift, 
Ctrl,  and  Alt  keys. 

Tiny  photo  images  of  the  Ami  Pro  de- 
velopers— along  with  their  names — in- 
vade the  entire  screen  and  start  to  float 
around.  Click  on  the  faces  one  by  one  and 
they'll  disappear.  One  face,  however, 
won't  disappear  but  turns  into  T.  King 
(an  Elvis  look-alike).  The  unofficial  ex- 


planation is  that  you  can't  kill  the  King 
because  he's  already  dead.  It's  fun.  and 
you  can  get  out  of  it  just  by  hitting  the 
Esc  key. 

PC  MAGAZINE  CONTEST 

Those  are  just  three  of  the  many  secret 
screens  that  have  found  a  life  inside  Win- 
dows programs.  If  you  have  one  to  share, 
send  me  the  instructions.  PC  Magazine 
T-shirts  go  to  those  who  submit  the  best 
secret  screens.  I'll  share  the  best  of  the 
bunch  in  an  upcoming  column. 

Why  do  we  see  these  secret  screens  in 
so  many  products?  Don't  the  program- 
mers have  anything  better  to  do  with 
their  time?  The  answer  is  that  the  screens 
themselves  may  be  secret,  but  the  mes- 
sage isn't.  For  most  great  software  devel- 
opers, creating  a  program  isn't  a  job,  it's 
a  way  of  life.  As  a  result,  they  want  their 
names — or  their  faces — to  be  part  of  the 
program.  Not  in  the  documentation,  but 
in  the  code  itself. 

We  all  want  software  created  by  peo- 
ple who  are  proud  enough  of  their  work 
to  want  their  names  on  it.  □ 


Your  Choice  of  Keyboard  Monitor  Switches 


Access  multiple  computers  with  a  single  keyboard  and  monitor 
to  cut  equipment  costs,  save  valuable  space,  and  end  clutter 


Manually  controlled  unit 


Simple  pushbutton  operation  for  quick  selection 
Four,  eight,  or  twelve  ports  per  unit 
Daisy-chaining  connects  unlimited  number  of  CPUs 
Compatible  with  EGA,  VGA,  Macintosh.  Sun,  and  others 
Optional  keyboard  booting  for  286, 386,  and  486 
Optional  RS232  or  PS/2  mouse  interface 
PCB  construction  for  high  reliability  and  low  crosstalk 
Rack  mount,  matrix,  and  customized  units  available 


Switch  by  keystroke,  from  front  panel,  or  RS232  port 
Two  or  four  ports  per  unit 
Cascade  units  to  support  up  to  255  CPUs 
Supports  monochrome,  EGA,  and  VGA 
Includes  keyboard  booting  for  286. 386,  and  486 
Includes  RS232  and  PS/2  mouse  interface 
I  LEDs  display  selected  CPU  and  CPU  power-on 
I  Scan  function  switches  among  CPUs  automatically 


Typical  Application 


CPUs.  Servers 


Keyboard  controlled  unit 


Make  the  Rose  Connection 


Call  toll-free  now 
lor  your  copy  of  our 
Switctiing  and  Stiaring 
Solutions  catalog. 

Other  Rose  products  Pnrtt  servers  printer  stiarmg  unifj. 
prmi  putters  Jte^boartf  mor^itor  externSers.  video  fitters. 
M  Rose  products  are  US-made  and  Have  a  I -year  warranly 

ELECTRONICS 


10850  Wllcrest  Drive  •  Houston,  Texas  77099  •  Phone  (713)933-7673  •  Fax  (713)933-0044 
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/  ASAmt  INTRODUCES  THE  SMART  HUB  FOR  SMART  NETWORK  MANAGERS.  ] 


We  call  it  a  smart  hub. 
You'll  call  it  a  smart  choice. 

The  AsanteHub  1012'"  is  a  12-port,  intelligent  lOBaseT 
hub  that  offers  ail  the  features  and  benefits  of  a  high-end 
enterprise  hub  for  a  departmental  price. 

Combining  the  AsanttfHub  1012  and  Asant^View™ 
management  software  creates  the  industry's  first  smart  hub 
with  both  in-band  (SNMP)  and  out-of-band  network  man- 
agement for  both  PCs  and  Macs"  that  uses  the  same  graphi- 
cal user  interface.  That  means  you  can  graphically  monitor 
and  control  your  entire  network,  locally  or  remotely,  from 
your  choice  of  computer  platform. 

Smart  Remote  Network 
Management. 

AsantdView  gives  you  direct  control  of  your  network  at 
the  hub  and  port  levels.  The  software  can  even  trigger  your 
pager  to  give  you  the  flexibility  to  solve  your  office  network 
problems  when  you're  not  there. 

The  A.santeHub  includes  a  built-in  expan.sion  slot  for 
internetworking  option  cards.  Asante  offers  an  in-band 
SNMP  hardware  module  as  an  option  for  this  slot.  The  hub 
also  features  an  RS-232  port  for  remote  dial-up  access,  and 
both  RJ-45  and  RJ-21  connectors  for  direct-to-computer  or 

P/IS^NrE 

Al.1.  THK  R1(;HT  CONNECnONS'" 

  {AuinUTfMopa.404TasmMDr..SumyMU.CA94m.800-662-%86orm-752-m8j   


punch-down  block  connections. 

There  is  also  a  3-in-l  "13th  "  port  for  interconneaing  multi- 
ple hubs  with  backbone  cabling.  This  pon  includes  BNC,  RJ-45 
and  AUI  connectors  supporting  a  variety  of  cabling  media. 

Asante. 
The  Smart  Choice. 

Asante  has  built  a  reputation 
for  producing  compatible,  reliable 
and  flexible  networking  products. 
We  offer  a  full  family  of  Ethernet® 
and  Token  Ring  adapter  cards  for 
PCs  and  Macs.  And  a  full  line  of 
1  OBaseT  hubs.  We're  the  network- 
ing company  of  choice  because  we 
give  you  more  choices. 

For  more  specific  smart  hub 
questions,  please  call  us  today  at 
800-523-3115. 

Resellers:  Asante  products  are  RS232 
available  from  Ingram  Micro,  i Remou (!ui-ofka?ui nuiuxrmnn 

uojmt  mjttif^f  your  nrtwork yrow 

Merisel,  and  Tech  Data.  mjwhm in  Uk warU.  1 


I  Iri'baml  or  out-of-band  network 
mdrutf<nnent from  a 
Mac  or  PC,  ujing  the  lame 
graphical  uter  interface.  J 


BNC 
3-IN-1  UPLINK - 


I  y-in-l  auto-tu'iti  hing  retiuntitnt 
haclcbone  /wrt  with  wfmare 
ovemde  capability,  j 


HP  LaserJet  I IlSi 


Forget  about  pa 
Le^  talk  about 


IllJIjUJIIJIIUI 

Average  pages  pnnted  par  (tor  tnjar  tBSt  concHions 


In  a  series  of  tests, 
we  compared  the 
QMS-PS®  1700  to  the 
HP®  LaserJet*  IllSi.  The  result?  In  one  8-hour 
day,  we  delivered  2/2  times  more  productivity. 
From  the  same  17ppm  engine. 

The  reason  is  our  Crown"  architecture. 
A  unique  combination  of  hardware  and 
software  that  lets  the  QMS -PS  1700 
print  one  document  while  receiving 


and  processing  another.  With  no  operator  inter- 
vention. And  no  lost  time. 

Our  Emulation  Sensing  Processor  (ESP) 
technology  recognizes  incoming  data  streams 
on  any  of  three  ports  and  chooses  the 
right  language.  So  users 
don't  have  to  stop  and 
reset  the  printer. 

With  Simultaneous 
Interface  Operation  (SIO), 


Only  QMS  has 
Crmm  arcbitcilun: 
Bolh  Ihc  7  ";i;im 
QMS-PS  1700 
iiMi(  Ihc  2()pi'm 
QMS-PS  2000 
depnrtmenlal 
printer  have  it. 


01992  QMS,  tnc.  QMS,  QMS-PS  and  the  QMS  loi^a  are  rejiitilerej  tmjemari>  iif  QMS.  /m-  Alt  tH/icr  hanj  mmi>  Jitj  pntducty  are  IrOilerturla  iif  reitaterett  tradetturki  of  their  re^fVi  liTV  k^iler^ 
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QMS-PS  1700 


ges  per  minute, 
pages  per  day 


the  QMS-PS  1700  can  receive  data  across  stan- 
dard and  optional  interfaces,  from 
multiple  platforms  and  multiple 
networks.  Simultaneously. 

As  a  result,  this  is  a  real  network 
printer.  Not  just  a  printer  on  a  network. 

If  you'd  like  to  see  what  a  dif- 
ference our  capabilities  make,  call 
1-800-422-2769  ext.  2937.  And 
we'll  send  you  the  full  results  of 


We'll  use  the 

QMS-PS  1700  to 
print  you  a  copy 
of  these  test  results. 
With  our  Crown 
architecture,  it 
won't  take  long. 


our  tests  against  the  HP  LaserJet  lllSi. 

And  you  can  see  why  QMS  makes  the 
best  printer  for  your  work  group.  Because  we 
have  stacks  of  evidence  to  prove  it. 

QMS  Rnishes  First. 


QMS 
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Two-time  winner. 
All-time  price  leader. 


JUMBO  HAS  DONE  IT  AGAIN 
For  two  years  in  a  row,  the  readers 
of  Systems  Integration  Magazine 
have  voted  Jumbo  "Product  of  the 
Year"  in  its  tape/cartridge  drive 
category.  Which  means  Jumbo  continues  to  be 
the  first  choice  in  tape  backup.  And  now,  at 
$250,  it's  also  the  price  leader.  In  poll  after  poll. 
Jumbo  has  taken  top  honors...  in  virtually  every 
category.  From  value  and  ease  of  installation  to 


ease  of  use,  data  reliability  and  customer 
support.  With  backing  like  this,  you  can't  go 
wrong.  So  choose  either  Jumbo  120  (120  MB 
with  data  compression)  or  Jumbo  250  (250  MB 
with  data  compression).  Both  give  you  QIC 
compatibility,  NovelP  Certification  and  UNIX*/ 
Xenix*  support. 
Call  1-800-451-0897. 
ext.  155  today  for 
a  free  brochure.  ■ 


SOO  S.  Tift  Ave.  Lovelanil.  CO  80S37 


NovtU,  UNIX  and  Xtmi  are  reguurtd  Irademarka  of  Ihnr  mptvttv*  compamet  C  /  99!  Colontdo  Memory  SjMemM,  liK.  Alt  ngka 
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 Bill  Machpone  

Honest  Abe  and  the  486 


Abe  Lincoln  was  addressing  a  crowd  during  the  Civil  War. 
A  person  in  the  audience  asked  Lincoln  why  he  didn't  just 
declare  the  slaves  to  be  free  and  be  done  with  it.  In  reply, 
Abe  asked  the  crowd,  "If  I  told  you  that  a  lamb's  tail  was  a 


leg.  how  many  legs  would  a  lamb  have?" 
"Five,"  came  the  answer. 

"No,  four,"  said  Abe.  "Calling  a  tail  a  leg  doesn't 
make  it  one." 

Ladies  and  gentlemen.  I  stand  before  you  today 
to  tell  you  that  the  Cyrix  486SLC  is  a  lamb's  tail. 
In  calling  this  thing  a  486,  they've  devalued  and  dis- 
torted the  true  meaning  and  understanding  of  what 
a  486  chip  is  and  what  it  does.  This  business  is  com- 
plex enough  without  vendors  attempting  to  take  a 
free  ride  on  the  successful  marketing  and  technical 
efforts  of  others. 

The  Cyrix  chip  (I  hereby  cease  to  call  it  a  486) 
executes  the  386  instruction  set,  and  it  has  a  IK  on- 
board cache  and  16-bit  I/O.  If  you  think  this  sounds 
like  a  386SX  with  a  cache,  you're  right.  In  fact,  the 
Cyrix  chip  is  pin-compatible  with  the  386SX.  Some- 
how, though,  the  marketing  geniuses  at  Cyrix  de- 
cided that  the  cache  makes  it  a  486.  It  also  has  a  hard- 
ware multiplier,  which,  while  interesting,  is  really  a 
far  cry  from  the  full  lloating-point  math  capabilities 
ofanIntel80486DX. 

In  order  to  under- 
stand exactly  why  the 
Cyrix  chip  is  not  a  486 
chip,  we  first  have  to  un- 
derstand exactly  what  a 
486  is:  we  must  get  to  the 
essence  of  the  chip,  its 
486-ness.  As  we'll  see, 
this  isn't  easy. 

Intel  billed  the  first 
486  chip  as  a  combina- 
tion of  the  386  and  the 
387,  with  the  math  copro- 
cessor right  on  the  same 
chip.  It  had  an  on-board 
8K  cache,  and  many  of 
the  instructions  executed 
faster.  It  also  communi- 
cated with  the  memory 


A far  cry  from  a  true  486, 
the  Cyrix  486SLC  by  any  other 
name  would  be  a  blessing. 


subsystem  at  the  chip's  clock  rate,  rather  than  two 
times  the  clock  rate,  which  was  how  the  286  and  386 
did  it. 

Intel  was  the  first  to  monkey  with  the  definition 
when  it  introduced  the  486SX.  Before  that,  there  was 
only  a  single  486.  Then  came  the  486DX  and  SX  des- 
ignations. The  SX,  you'll  recall,  was  identical  to  the 
486  in  every  respect  except  that  the  math  coprocessor 
had  been  disabled.  As  I've  opined  in  the  past,  the 
SX  designation  was  an  error  on  Intel's  part.  Why? 
Because  in  the  386SX,  it  denoted  that  the  chip  had 
16-bit  I/O.  Intel,  however,  decided  that  SX  connoted 
"inexpensive,"  and  used  the  designation  to  position 
the  486SX  against  the  AMD  386.  As  a  result,  the 
floating-point  unit  (the  coprocessor)  ceased  to  be  a 
distinguishing  element  of  the  486. 

What  about  the  cache?  IBM  then  introduced  a 
386SX  chip  with  an  on-board  cache.  (IBM  is  a  licen- 
see of  Intel's  chip  designs  and  can  manufacture  its 
own  Intel-based  microprocessors.)  IBM  called  it  the 
386SLC.  Clearly.  IBM  didn't  think  that  an  on  board 

cache  could  make  the 
chip  a  486.  Now  that  the 
Cyrix  chip  is  on  the  mar- 
ket. I  doubt  that  anyone 
at  IBM  will  be  slapping 
their  foreheads  and  say- 
ing. "Dang,  we  could 
have  called  it  a  486!" 

The  Cyrix  chip  is  pin- 
compatible  with  an  Intel 
386SX.  Don't  get  the 
clever  idea,  though,  that 
you  could  just  pop  out 
your  386SX  chip,  slide  in 
one  of  these  babies,  and 
gain  the  performance 
benefits  of  the  on  board 
cache  and  the  minimalist 
floating-point  hardware 
multiplier.  Forget  it.  Sad 
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Hassle-Free  Printer  Sharing 

Now... Serverjet" Technology  for  Any  Printer! 


1  " 


You  loved  the  features  and  compact 
size  of  our  popular  Serverjet,  PC 
Magazine's  "favorite  solution  for  sharing 
LaserJets."  But  you  need  a  solution  that 
will  work  with  any  laser,  dot  matrix  or 
other  standard  parallel  printer. 

It's  called  the  JelWay'!' 

Stretch  up  to  hundreds  of  feet  of 
telephone-type  cable  from  your  PCs  to 
the  JetWay.  Plug  your  printer  cable 
mto  the  JetWay  and  plug  in  the  power 
cord.  If  you're  tight  tor  desktop  work 
space,  just  slap  the  video  cassette-sized 
JetWay  onto  the  side  of  your  printer. 

Then,  up  to  eight  people  can 
simultaneously  whooooosh  documents 
to  a  printer  at  the  "jet  speed"  of  115,200 
baud  -  for  less  than  S69  per  user. 

It's  that  easy.  Here  at  ASP,  we  call  it 
"hassle-free."  We  use  it  as  an  ingredient 
in  all  of  our  products. 

JetWay  and  Scr\TrIcl  arc  iratlcmarlu  ot  .^Sl*  (Computer  Products,  Inc.  /  Las4*rlcl  is  a  rc^tistcrcd  tradcnurk  (»f  I  Icu-Icll-Packard  ('o 
I 


No  more  wandering  down  the  hall 
with  diskette  in  hand. 

Or  borrowing  someone  else's  printer. 

Or  wasting  time  waiting  to  print. 

The  JetWay  is  available  in  a  variety 
of  models  with  up  to  4MB  of  buffer 
memory  to  spool  your  print  jobs. 

Take  off  with  a  JetWay  and  watch 
your  productivity  soar! 

To  order  your  JetWay,  or  for  a  FREE 
catalog  of  our  full  line  of  printer- 
sharing  solutions,  call  ASP  at: 

800-445-6190 

Dept.  80862 
International  408-746-2965 


fASP 


ASPCDMPITER  PRODUCTS.  INC. 

160  San  Cabricl  Drive.  Sunnnalc.  CA  94086.  USA 
Telephone:  408-7-t6-2%5  •  Facsimile:  -108-7-46-2803 


Bill  Machrone 


to  say,  the  Cyrix  chip,  for  all  its  posturing, 
isn't  even  a  very  good  386SX  clone.  Al- 
though it's  pin-compatible  with  the 
386SX,  the  timing  signals  are  sufficiently 
different  that  not  only  would  you  need 
a  whole  new  BIOS  but  the  motherboard 
would  probably  have  to  be  modified  as 
well. 

Who  should  buy  these  chips?  Proba- 
bly some  low-end  vendors  who  will  sell 
them  through  price  clubs  or  in  bottom- 
of-the-line  direct-market  machines. 
Some  buyers  are  less  critical  than  others 
when  it  comes  to  reading  the  fine  print. 

You'll  also  see  the  3-volt  version  of  the 
Cyrix  chip  in  some  notebook  and  pen 
computers,  where  the  small  physical  size 
will  be  a  benefit.  Timing  and  BIOS 
compatibilities  notwithstanding,  the 
Cyrix  chip  performs  well.  People  who 
buy  machines  based  on  it  will  get  snappy 
performance  at  a  reasonable  price.  But 
they  won't  get  true  32-bit  computing. 
And  they  won't  get  a  full  8K  cache. 
They'll  get  a  hardware  multiplier,  but  not 
a  full  floating-point  coprocessor,  to  fuel 
their  CAD  programs  and  spreadsheets. 

aUSIVE  ESSENCE  OF  THE  486 

The  true  essence  of  486-ness  remains  elu- 
sive. Clearly  the  386  instruction  set  is  the 
foundation.  A  full  8K  cache  is  important. 
A  32-bit  data  path  is  essential,  especially 
when  you  consider  the  coming  wave  of 
local-bus  implementations  of  video,  disk, 
and  networking.  Since  Intel  can  take  or 
leave  the  math  coprocessor,  we  can,  too. 
It's  nice  to  have,  but  not  essential.  Cyrix's 
reason  for  having  the  hardware  multi- 
plier— rapid  calculations  for  graphics — is 
nice,  but  most  of  the  new  VGA  chips  do 
the  same  thing  internally  without  any 
load  on  the  processor. 

Don't  underestimate  the  importance 
of  the  486's  other  distinguishing  trait:  the 
memory  bus  that  operates  at  the  same 
rate  as  the  clock.  Intel's  memory  architec- 
ture makes  a  lot  more  bus  cycles  available 
for  other  devices.  This  is  just  as  critical 
as  a  32-bit  data  path  for  local-bus  imple- 
mentations. 

I  suppose  the  guys  at  Cyrix  can  always 
get  a  job  selling  "My  Other  Car  Is  a  Rolls- 
Royce"  license-plate  frames.  □ 
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Peachtree 

Basic 
Accounting 


The  People  Who  L 
PC  Accounting  Jusi 
Outrageously  Affc 


Back  in  1980,  when  we  introduced 
the  first  PC  accounting  software,  it 
sold  for  $5,000.  (Not  counting  the 
computer.) 

Now  we're  introducing  another 
idea  thaf  s  just  as  revolutionary.  And 
a  lot  more  affordable. 
It's  our  Value 
Series.  A  group 
of  programs 
retailing  for 
under  $100 
that  can  help 
any  small  busi- 
ness get  their  books 
onto  a  computer  -  quickly  and  easily. 

The  Value  Series  indudes  Peachtree 
Basic  Accounting  (DOS),  Peachtree 
Accounting  for  Windows,  and  Peachtree 
Accounting  for  Macintosh.  So  now,  no 
matter  what  kind  of  computer  you're 
running,  there's  no  excuse  for  running 
anything  less  than  Peachtree. 

Peachtree  Basic.  A  Great 
Start  For  Small  Business.  

Peachtree  Basic  has  everything 
you  need  to  get  started  in  account- 
ing. General  Ledger,  A/R, 
A/P,  Invoicing,  Budgeting, 
Management  Reporting, 
and  Inventory.  Plus  a  quick- 
start  card  and  tutorial  to 
minimize  your  setup  time. 

Best  of  all,  as  your  business 
grows  and  your  needs  grow 
more  sophisticated,  you  can 
effortlessly  upgrade  to  Peachtree 
Complete,  our  full-featured  software. 

Peachtree  Accounting 
For  Widows.  Easy  To  Use. 
AndA£ford.  

If  you're  a  Windows  user,  you'll 
appreciate  the  superb  graphical 


interface  and  reporting  flexibility 
that  come  with  our  $99  Windows 
accounting  package. 

PC  World  sure  did.  They  said, 
*  "If  you're  looking  for  a  balance 
I  between  power  and  simplicity, 
\  this  is  the  program  to  buy." 
*      Peachtree  Accounting  for 
Windows  gives  you  all  the  basic 
functions  you  need  for  start-up 
accounting,  including  G/L, 
A/R,  A/P,  Inventory,  Invoicing, 
Payroll,  Job  Costing,  Custom  Forms 
Design,  and  Bank  Reconciliation. 

Nobody  Knows  Small  Business 
Accounting  Like  Peachtree. 

We've  sold  nearly  half  a  million 
accounting  packages  worldwide.  Our 
products  are  easy  to  learn,  and  easy 
to  use. 


And  more  accountants  recommend 
Peachtree  to  their  clients  than  any  other 
small  business  accounting  software. 

We  Support  Your 
Purchase.  And  Guarantee 
Your  Satisfaction.  

We  stand  behind  all  our  products 
with  a  60  day  money-back  guarantee. 
So  don't  wait  another  minute  to  bring 
your  company's  books  up-to-date, 
quickly  and  easily.  Visit  your  local 
dealer  today,  or  call  PeachLine  at 
(800)  428-9973. 


PEACHUNE  If  you'd  like  to  learn  more  ab(xa(xaValiK  Series,  w  you'd  just  like  a  cati^ 
products,  call  PeachUm  at  (800)  428-9973. 

0199^  taMm  SofnoR;  liK,  Nonjoa,  CA  •  M  products  an  tadiniifki  ol  M 
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The  first  name  in  small  business 
accounting  software." 
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TkZBOS«6Sl£:-25.APrice- 

Now,  you  can  get  '486  performance  at  a  '386SX  price.  Incredible?  Yes. 
Impossible?  No!  It's  the  new  ZEOS  486SLC-25  and  this  baby  is  hot.  Now 
you  can  have  our  new  super-fast,  super-loaded  ZEOS  486SLC  system  at 
the  incredible  price  of  only  $1995.  There  is  absolutely  nothing  else  like  it. 

And  when  we  say  loaded,  we  mean  loaded!  Your  new  ZEOS  486SLC 
comes  with  our  non-interlaced  1024x768  color  monitor.  A  Diamond 
graphics  card  offering  over  32,000  colors.  Your  choice  of  two  complete 
Lotus  Windows  software  packages,  plus  MS-DOS  5.0  and  Windows  3.1. 
A  Microsoft  mouse.  And  much,  much  more. 
To  create  the  ZEOS  486SLC,  we  started  at  the  heart  with  a  brand- 
new  microprocessor  from 
Cyrix."  This  hot  new  chip, 
with  its  internal  pipeline 
cache,  accesses  internal 
memory  with  a  32-bit 
bus.  You'll  see  that  the 
486SLC-25  delivers  more 
bang  for  the  buck  than 
anything  else  out  there. 

You  may  know  Cyrix 
as  the  folks  who  design 
the  unbelievably  fast  and 
reliable  FasMath™  family 
of  math  coprocessors 
which  consistently  receive 
industry  accolades.  Now 
Cyrix  has  applied  their 
high  performance 
design  skills  to  the 


ZEOS'  486SLC-25 

?CV/eek  says  the  ZEOS 
486SLC-25  is  "exemplary 
for  its  price. . .  clearly 
outdistanced  386SX-based 
systems" in  lab  tests.  And 
it  can  be  yours  for 
only  $1995! 


AND  HOW  DOES 
IT  PERFORM? 

We  tested  it 
against  a  typical 
386SX-20and 

a  386DX-33.  We  tested  it  again  against  a  486SX-20.  The  results? 
Check  out  these  benchmarks!  The  ZEOS  486SLC  performed  nearly 
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ONLY  $1995! 

■  Cyrix  486SLC-25  CPU. 

■  4MB  high-speed  zero-wait 
State  53ns  RAM. 

■  107MB  ultra-fast  IDE  hard 
disk  drive. 

■  Teac  S.2S   1.2MB  and 
3.5   1.44MB  fioppy  drives. 

■  Incredible  Diamond 
Speedster  Hi-Color  VGA 
graphics  card  with  1MB 
RAM  and  Sierra  DAC. 
Over  32,000  colorsi 

•  ZEOS  14   1024x768  VGA 
non-interlaced  color 
monitor. 

'  ZEOS/RS  lOI-key 
SpaceSaver  keyboard. 

■  Two  serial,  one  parallel 
and  one  game  port. 

■  7-16, 1-8  bit  expansion 
slots,  math  coprocessor 
support. 

■  Rugged  ZEOS  7-bay  Space- 
Saver case.  200  watt 
power  supply  and  two 
cooling  fans  for  added 
reliability. 

■  Microsoft  Mouse! 

■  MS-DOS  5.0  with  QBasic. 

■  Microsoft  Windows  3.1 
plus  your  choice  of  2  out 
of  3  Windows  applications: 
Lotus  1-2-3  for  Windows, 
Ami  Pro  2.0  and  Freelance 
Graphics  for  Windows! 

-  ZEOS  24-Hour-a-Day  Toll- 
Free  Technical  Support 
and  complete  Customer 
Satisfaction  Package. 
Tailor  your  system . . . 
More  memory,  an  incredible 
selection  of  hard  drives 
and  virtually  any  other 
add-on  you  could  want.  Ask 
about  other  money-saving 
packages,  too. 
ORDER  NOW  TOLL  FREb 

800-423-SBPl 

Fax  Orders:  612-633-1325 
Gov't  Orders:  800-245-2449 
Outside  U.S.  and  Canada: 

612-633-6131 
MasterCard,  VISA,  Discover, 
Am  Ex,  Z-Card,  COD  and 
Leasing  Programs. 

Open  24  Hours  a  Day. 
365  Days  a  Year! 


MormanceBreakthrough! 

twice  as  fast  as  a  386SX  system,  about  1.5  times  as  fast  as  a 
386DX-33,  and  it  was  even  faster  than  a  486SX-20!  Now  this  power 
is  yours  at  the  price  of  a  386SX. 

COMPATIBILITY.  100%  GUARANTEED. 

This  new  486SLC  microprocessor  is  100%  compatible  with  industry 
standard  software.  We're  so  sure  of  your  satisfaction  with  the  com- 
patibility of  your  new  ZEOS  SLC-25  that  we're  adding  jye^  another 
guarantee  to  the  standard-setting  ZEOS  warranties  and  guarantees 
that  back  all  of  our  products.  We  guarantee  that  during  the  first  six 
months  you  own  your  system,  if  your  ZEOS  486SLC-25  does  not 

work  with  any 
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CYRIX  486SLC-2S 


Z*SPEED  METER 

The  Z-Speed  Meter  reports  actual  performance  differences  between  these 
four  processor  types.  Your  new  486SLC-25  comes  out  the  winner! 


of  the  top  100 
selling  software 
titles,  ZEOS  will 
replace  that  PC 
with  a  comparable 
ZEOS  486SX  sys- 
tem. And  we'll  do 
it  absolutely  free. 

LOTUS  BUNDLE: 
NO  ADDITIONAL 
»\  CHARGE! 

Included  with 
your  new  486SLC- 
25  is  your  choice  of 
two:  Lotus  1-2-3  for 
Windows,  AmiPro 
2.0  and  Freelance 
Graphics  for  Win- 
dows. Pick  two.  Complete  and  fully-documented— this  software  alone 
is  worth  close  to  $1000!  Yours  from  ZEOS,  at  no  additional  charge. 

FREE  TECHNICAL  SUPPORT.  24  HOURS  A  DAY. 

Questions  about  your  new  system?  Call  us.  Your  new  ZEOS  system 
is  backed  by  Toll-Free  Technical  Support,  24  Hours  a  Day,  365  Days 
a  Year.  Plus  a  30-Day  Absolute  Satisfaction  Money-Back  Guarantee. 
Plus  our  Express  Parts  Replacement  Policy.  You're  going  to  be  very 
satisfied.  We  don't  just  say  it.  We  guarantee  it. 

ORDER  YOUR  NEW  ZEOS  486SLC-25  NOW! 

Call  us  now:  800-423-5891.  And  get  the  kind  of  power 
you  need  at  the  price  you  want  to  pay:  '486  performance 
at  a  '386SX  price.  Only  $1995!  Who  could  resist?  Call 
ZEOS  now! 

All  prices  and  specirtcatmns  arr 
subject  to  change  without  notice. 
Please  call  fur  current  phcinjj 
and  warranty  details.  ZEOS  is  a 
publicly  traded  company. 
NASDAQ  Symbol.  ZEOS, 
c  1992.  ZEOS  International. 
Ltd..  530  5th  Avenue  NW.  St 
Paul.  MN  55112.  All  pnxlucts 
and  company  names  are  trade- 
marks or  registered  trademarks 
of  their  respective  holders. 
SLC  PCM  9208 
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THE  ZEOS 
POCKET  PC. 
ONLY  $595! 

CPU:  Industry-standard 
NEC  V30 

Memory:  1MB  of  RAM 
and  1.5MB  of  ROM 
Size:  Only  U  lbs., 

9Vi"  X  4'/i"  X  %" 
Power  Supply:  Two  AA 
alkaline  batteries  and 
2032  Lithium  back-up 
battery  all  included.  Ten 
hours  battery  life  with 
continuous  use,  even  more 
in  suspend  model 
Preloaded  Software: 
MS-DOS  SO  system  files, 
Microsoft  Works  2.0 
(word  processing,  spread- 
sheet, database  and  com- 
munications programs) 
and  a  personal  organizer, 
pkinner,  to  do  list,  card  file, 
information  and  cakukitor 
I/O  Ports:  One  serial,  one 
parallel  and  two  PCMCIA 
memory  card  connectors 
Carrying  case,  cables 
and  adapters  included! 
Power  Management: 
Automatic  transition 
between  active,  doze 
and  suspend  modes 
Screen:  Easy  to  read 
7"  X  2'/.",  640  X  200 
Keyboard:  81-key  with 
12  function  keys,  embed- 
ded numeric  keypad  and 
special-function  hot  keys 
Order  a  Special  Travel 
Kif  for  only  $2491  Comes 
with  send/receive  fax/ 
modem,  communications 
software  and  more. 

ORDER  NOW  TOLL  FREE: 

"  423-5891 

Fax  Orders:  612-633-1325 
Government:  800-245-2449 
Outskie  U.S.  and  Canada 
612-633-6131 
Hearing  Impaired  (TOD) 
800-228-5389 
MasterCard,  VISA,  Discover, 
Amerkan  Express,  Z-Card,*" 
COO  and  Leasing  Programs 
Open  24  Hours  a  Day 
365  Days  a  Yearl 

All  prices  and  speciticahons  ore  sub- 
led  lo  change  wilKout  nohce  Pleajecall 
tor  current  pricing  and  warranty  details 
ZEOS  IS  a  publicly  traded  compony 
NASDAQ  symbol:  ZEOS  ©ZEOS 
InternationaUld  ,  530  5l(i  Ave  NW, 
St  Poul,  MN  551 1 2  USA  All  products 
ond  company  nomes  ore  Irademorks 
or  registered  trodemorks  of  their 
respective  holders    PT  PCM  9208 
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INDUSTRY-SIANDARD 
SOFTWARE  IN  AN 
INCREDIBLY 
PORIABLEPC! 

Imagine  a  portable  PC 
that  lets  you  write  reports, 
create  spreadsheets,  send 
and  retrieve  your  e-mail, 
modem  a  memo  to  the 
home  dfice,  inanage 
yourcalendiir,  calcu- 
late your  expenses . . 
work  non-stop  for 
ten  hours . . . 
and  is  so  por- 
table that  it 
weighs 
about  the 


Only  1.3  lbs! 


same  as  a 
notepad. 

A  futur- 
istic fantasy? 
Not  unless  the  future 
is  now.  It's  the  ZEOS 
Pocket  PC,  and  only  ZEOS 
has  it'  You're  going  to  love  how 
portable  and  affordable  it  is.  In  fact, 
we  think  you'll  discover  it's  the  one 
PC  you'll  want  to  take  with  you 
everywhere! 

GOMRAa  YET  COMPLETE.  1.3  Ibsl 

Atonfy  9  •-"  .\  4 '  Jind  onl>- 1 .3  lbs.,  what's 
great  about  the  ZEOS  F\Kket  PC  is  that  it 
has  a  keyboard  you  can  really  use.  If  you're 
accustomed  to  typing  with  both  hands, 
switching  to  a  pdrntc  )p  IC  can  be  awk- 
ward because  the  keyboiuxl  only  lets  you 
type  with  one  h;md  or  even  one  finger.  Not  so 
with  the  ZE(  )S  Hxrket  PC!  Our  keyboard  lets 
you  use  both  himds  easily,  so  you  won't  sacri- 
fice comfort  and  speed  for  portability. 

And  even  though  it's  small,  the  ZEOS  PC 
carries  a  /uU  suite  of  industry  standard  software 
already  loaded  and  ready  to  go!  You  get  Microsoft 
DOS  5. 0  system  files  with  built-in  file  transfer 
and  Microsoft  Works  2.0  with  word  processing, 
spreadsheet,  database  and  communKations  pro- 
grams. Plus,  you  also  get  a  personal  organizer 
which  iiKludes  a  calendar/ planner,  "to  do"  list, 
business  card  file,  information  retrieval  (for 
country  codes,  converting  measurements  and 
currency)  and  more.  It's  everything  you  need  to 
manage  your  life! 

IT  JUST  KEEPS  GOING... 

Ten  hours  d continuous  use?  Absolutely!  All 
it  takes  is  the  two  AA  alkaline  batteries  included 
with  your  system.  And  your  ZEOS  Packet  PC 
has  great  power  management  too — it  automati- 
cally switches  to  the  suspense  mode  when  you 
take  a  break.  Plus,  when  you  turn  crff  your  sys- 
tem, then  turn  it  on  again,  it  gpes  ri^t  back  to 
where  you  left  off.  What  a  time-saver! 

Ifs  incredibly  versatile,  too.  Use  our  optional 
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pocket 
f;ix/modem  to 
communicate 
worldwide  or 
expand  the  memory  with 
an  additional  memory  card  that  slips  easily  into  a 
slot  on  the  system's  uinderside.  And  that's  not  all. 

ZEOS.#1  RATED  NOTEBOOKS. 

PC  Magazine,  in  their  recent  Service  and 
Reliability  issue  said,  "Only  ZEOS  portable  PCs 
achieved  significandy  higher-than-average  rat- 
ings in  all  four  eateries!'  The  four  categories 
were  reliability,  future  purchase  plans,  repair 
service  sati^action  and  technical  support.  And 
remember,  ZEOS  technical  support  is  24  hours 
a  day,  365  days  a  year,  and  always  toll-free.  And 
we  back  every  ZEOS  purchase  with  our  30-Day 
Absolute  SatisfactKMi  Money-Back  Guarantee, 
One  Year  Limited  Warranty  and  more. 

ORDBl  YOUR  ZEOS  POCKET  PC  TODAf  I 

So  call  us  today  at  800423-5891 .  You're 
going  to  love  the  new  ZEOS  Pocket  PC.  We 
guarantee  it! 

CAU  TOLL  FREE: 

800-423-5891 


Cc 


John  G.  Dvorak 


My  Wife  Thinks  I'm  Nuts 

I was  reluctant  to  move  to  OS/2  2.0,  but  now  I  can't  imagine 
using  anything  else.  If  you  have  the  horses,  you're  crazy  not 
to  try  it,  folks,  no  matter  what  they  say.  It  takes  55  minutes 
to  install,  and  if  your  hardware  can  handle  it,  the  software  is 


rock  solid,  just  like  all  the  OS/2  nutballs  say  it  is. 
My  earlier  reluctance  stemmed  from  my  observation 
that  the  OS/2  promoters  acted  like  the  crackpot 
Amiga  users  who  think  that  all  mankind  is  crazy  be- 
cause the  whole  world  doesn't  use  the  Amiga.  This 
is  a  different  crowd  from  the  Mac  fanatics,  who  are 
just  plain  arrogant.  But  at  least  the  Mac  fanatics  don't 
whine  so  damn  much,  as  the  Amiga  (and  OS/2)  users 
do.  It's  not  particularly  fun  to  tell  these  guys  that 
they  were  right.  They  still  whine  at  you:  "Why  don't 
other  columnists  say  so.  too?" 

So  anyway,  after  figuring  out  that  I  really  did  need 
a  chip-cooling  fan  (OS/2  overheated  a  5()-MHz  486 
system  and  it  died),  1  installed  OS/2  on  a  new  Club 
America  machine  with  16MB  of  main  memory  and 
a  450MB  hard  disk.  The  installation  process  wasn't 
as  crappy  as  I  was  led  to  believe. 

What's  fascinating  about  OS/2  is  its  ability  to  run 
DOS  programs  up  to  three  times  as  fast  as  DOS  itself. 
Most  of  this  speed  increase  is  credited  to  the  high- 
speed file  system.  It's  incredibly  quick  considering 
the  huge  size  of  the  code. 
More  impressive  are  the 
seamless,  simultaneous 
DOS  application  ses- 
sions. 1  can  now  down- 
load files  at  14.4  Kbps  us- 
ing vanilla  Telix  in  the 
background  while  keep- 
ing XTree  Pro  Gold  and 
a  couple  of  word  process- 
ing documents  in  mem- 
ory (and  working)  all  at 
once.  It's  amazing  how 
stable  it  is  and  how  solid 
it  feels. 

That's  the  good  news. 
The  bad  news  is  that  the 
Microsoft  propaganda 
machine  is  working  over- 
time to  keep  this  OS  out 


Drop  any  preconceived  notions  about 
OS/2  and just  install  it.  If  you've  got 
the  right  machine,  it's  rock  solid. 


of  the  hands  of  the  users.  The  things  I've  been  told 
by  the  Microsoft  people  simply  don't  wash.  This  ver- 
sion of  OS/2  is  one  nice  piece  of  code.  It  runs  Win- 
dows 3.0  better  than  Windows  3.0  itself  and  runs 
DOS  better  than  DOS.  for  sure.  And  you  don't  need 
to  spend  a  fortune  on  DOS  extenders  and  memory 
managers.  They're  all  built  in  as  they  should  be. 

All  it  doesn't  do  is  run  Windows  3.1,  but  so  what? 
Version  3.1  is  a  bug-fix  and  performance  upgrade 
with  compatibility  problems.  With  a  fast  486  you  get 
the  performance  increase  anyway.  The  Windows 
code  in  OS/2  is  from  Microsoft,  so  it's  compatible. 

Having  said  all  that,  I  can  outline  the  downside. 
It  requires  the  following  minimum  configuration 
(this  is  my  list,  not  IBM's):  a  33-  or  40-MHz  386,  8 
to  16MB  of  RAM.  and  an  empty  100MB  hard  disk. 
And  it  doesn't  like  Tseng-based  video  cards,  from 
what  I  can  tell.  It's  a  complicated  system  that  doesn't 
want  to  be  turned  off  but  has  to  be  "shut  down"  with 
a  software  command.  The  IRQs  are  a  little  different, 
and  there's  a  ludicrous  number  of  custom  options 

for  DOS  sessions. 

Plenty  of  people  don't 
care  about  background 
downloading  or  keeping 
100  programs  in  memory 
at  once.  There  were 
plenty  of  people  in  1982 
who  stuck  with  CP/M 
and  the  Z-80.  too. 

My  advice:  If  you 
have  the  hardware,  you'd 
be  nuts  not  to  try  OS/2. 
Unfortunately,  I've  be- 
come so  enamored  that 
my  wife  thinks  I'm  nuts; 
she  claims  there  must  be 
some  hypnotic  message 
blinking  on  the  screen. 
Maybe  she's  right.  Too 
late  now! 
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Multi-Tech^s  New  Data  &  Fax  Modem  for  Laptop  PCs 


When  you're  in  your  office,  you  want  power  and 
performance  fix)m  your  mixlem.  So  why  settle  for  less 
when  you're  on  the  road.' 

WiiHi  the  MultiModem'^,  smaller  is  better. 

Until  now,  "pcxiket  modem"  usually  meant  small  size,  with 
sinall  features,  less  LEDs  and  pcx)r  flexibility.  But  with  the 
new  MultiMcxlem'*,  you  get  a  state-of-the-art  modem, 
with  data  speeds  up  to  14,400  hps  (up  to  56,000  bps 
compressed),  and  send  &  receive  fax  capability  at  9600  or 
4800  bps.  You  also  get  twelve  LEDs  and  a  speaker,  so 
you'll  know  what's  going  on. 

The  MultiMcxlem'*  runs  on  either  AC  or  battery 
power,  so  you  can  transfer  files  and  send  or  receive  faxes 
at  the  office,  from  home,  or  on  the  road.  You  also  get 
remote  configuration,  UNIX'  support  and  "flash  PROM" 
updating  from  our  BBS. 


All  This,  and  Free  Software  Too! 

We  include  everything  you  need  to  hit  the  road  running, 
including  our  MultiExpress'"  data  and  tax 
communications  st)ftware.  And  if  you're  an  Apple* 
PowerBook"  user,  we've  got  a  version  for  you,  too. 

¥oT  more  information,  please  call  us  at  1-800-328-9717. 


Multilech^ 

Systems 

The  right  answer  every  time. 


TriiJcmarks:  MultiMiiJcm,  MultlExpress,  Multitch;  Multi-Tcch  Systems,  Inc.;  UNIX: 
UNIX  SyMcm  UKmtDrio.  Inc.;  Apple,  Pim^erBiKik:  Apple  Gunpuler  Coip. 

Copyright  C  1992  by  Muiti-Tcch  Systems,  Inc. 


Multi-X-ch  SyMenis.  Inc.,  2205  Wixdalc  l>ive 

MiHinJs View, MinncM)ta  55 II 2 U.S.A. 

(612)  785-3500,  (800)  528-9717.  U.S.  F.AX  (612)  785-9874 

Iniemational  Telex  4998372.  Imemational  FAX  (612)  331-3180 
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Iook  for  Intel  to  add  func- 
tionality to  its  new- 
est line  of  micro-proces- 
sors. Adding  a  cache  and 
support  circuitry  to  the 
386  gave  us  the  486.  Now 
the  company  is  talking 
about  adding  VGA  op 
XGA  circuitry  right  onto 
the  micpoppocessop. 
This  is  at  the  urging  of  Microsoft, 
to  allay  complaints  about  Win- 
dows video  bottienecks  and 
help  standardize  the  video  capa- 
bilities of  today's  clone.  Adding 
video  to  the  microprocessor  will 
make  the  display  blazingly  fast. 
The  idea  is  a  good  one,  except 
that  when  a  new  video  standard 
comes  out,  you'll  have  to  buy  a  new  computer.  The 
irony  is  that  improvements  in  video  standards  have 
coincided  with  the  point  where  you  should  buy  a 
new  computer. 

I  suspect  that  before  the  battle  of  the  operating 
systems  is  over.  IMIcposoft  will  have  persuaded 
Intel  to  produce  a  486  (or  whatever)  that  has  Win- 
dows on  the  chip  itself  in  microcode.  Why  not? 

Powep?  Who  Needs  It  Dept.:  I  was  amused 
by  a  stock  comment  made  by  one  of  those  official 
"industry  analyst"  types.  The  guy  said  that  the 
newest  486  chips  are  really  not  for  the  average  user, 
but  for  specialized  high-end  wopkstatlons. 
Ever  since  the  announcement  of  the  286.  analysts 
have  said  that  the  newest  chip  was  for  high-end 
workstations.  It's  a  good  thing  for  the  Intel  account- 
ants that  users  don't  feel  this  way.  I've  talked  to  a 
lot  of  doners,  and  they're  reporting  huge  sales  for 
486/50  PCs.  It's  even  the  top-selling  machine  for 
quite  a  few  vendors.  A  shoptage  of  the  chip  is  upon 
us.  It  will  continue  through  the  end  of  the  year  and 
stabilize  prices  for  the  machine. 

Expect  to  see  the  ppices  begin  to  slide  at  the 
beginning  of  1993. 

If  you  like  to  watch  these  price  trends,  there's 
anew  newsletter  called  The  PC  Street  Price  Index. 
It's  25  pages  of  price  data  reflecting  street 
ppices  of  everything  from  386SX  machines  to 
AskSAM  software.  Not  cheap  at  $195.  the  newslet- 
ter is  a  must-have  for  large  corporations  and  for  ven- 
dors who  want  to  know  the  real  price  of  their  com- 
petitors' products.  Call  Metro  Computing  of  Cherry 
Hill.  New  Jersey  at  609-784-8866. 

Contpadictions  Dept.:  While  OS/2  and  Win- 


John  C.  Dvorak 
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486/50  systems  are 
selling  like  hotcakesy 
and  a  shortage  of 
the  chip  is  upon  us. 
Expect  prices  for 
the  machine  to 
stabilizey  then  slide 

again  at  the 
beginning  of 1993. 


dows  3. 1  duke  it  out  in  the  market 
and  in  the  minds  of  users,  DOS 
is  hapdiy  dead.  Or  is  it?  The 
programming  community  says 
Microsoft  is  going  to  bail  out  of 
DOS  in  the  next  24  months  and 
move  everyone  into  Windows 
NT.  At  least  two  groups  of  pro- 
grammers who  claim  "to  know 
for  sure"  what  Microsoft  is  doing 
say  this  will  happen  sooner  than 
people  think.  Unfortunately,  it 
doesn't  make  much  sense,  espe- 
cially if  Microsoft  insists  on  sel- 
ling Windows  NT  fop  $SOO 
OP  so! 

In  fact,  Micposoftispeady- 
ing  MS-DOS  6.0  and  early 
beta  versions  should  be  in  testers' 
hands  within  the  next  few  months.  It's  expected  to 
include  Stackep,  the  popular  disk  compression 
program  that  will  compete  with  SuperStor,  which 
is  bundled  with  DR  DOS.  The  OS/2  crowd  has  been 
demanding  some  sort  of  Stacker  support  for  HPFS 
(High  Performance  File  System),  but  with  the  com- 
pany doing  a  lucrative  bundling  deal  with  Microsoft, 
users  may  find  the  Stacker  support  for  OS/2  slow 
in  coming. 

Mioposoft's  main  concepn,  though,  is  secur- 
ity. Not  security  for  users,  but  security  for  profits. 
Countepfeiting  of  MS-DOS  is  affecting  the  com- 
pany's bottom  line,  say  obser\'ers. 

With  the  release  of  MS-DOS  5.0,  the  company 
tried  to  minimize  abuse  by  using  an  "un- 
copyable"  hologram  on  the  DOS  5  box.  Imme- 
diately, a  factory  in  the  People's  Republic  of  China 
copied  the  hologpam  and  sold  copies  to  counter- 
feiters in  neighboring  Taiwan  and  elsewhere.  Micro- 
soft is  prepared  to  take  drastic  action,  including  a 
serial  number  scheme  in  DOS  6.0. 

While  on  the  Subject  of  Security  Dept.:  An 
interesting  company  in  the  hick  town  of  Troutdale. 
Oregon,  has  developed  a  solution  to  identifying 
stolen  computers.  Micro  Law  Software  (503- 
666-6599)  has  a  screwball  program  that  puts  a  "sig- 
nature" on  a  user's  hard  disk.  The  company  admit- 
ted that  a  super  hacker  could  defeat  the  Micro  ID. 
but  said  that  few  thieves  will  even  know  the  stolen 
computers  are  marked  for  identification.  Anyway, 
the  company  works  mostly  with  law  enforcement 
agencies  and  large  corporations.  I  spent  a  long 
time  talking  to  these  guys  and  they  may  have  some- 
thing here.  Give  them  a  call.  □ 
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6  EISA  LO 

IVo  Top  Performers  Together  for 


At  V-COM,only  the  fastest 
machines  make  it  into  our  lineup  of 
high-performance  business 
computers.  Now  this  fact  is  more 
evident  than  ever  as  we  introduce 
for  the  first  time  the  V-COM  EISA 
LOCAL  BIS  SYSTEM. 
We  have  brought  together  the  two 
technologies  that  have  revolution- 
ized the  world  of  high-performance 
personal  computing:  EISA  and 
LOCAL  BIS.  With  EISA,  you 
have  the  power  and  speed  to  run 
your  graphics,  database,  or 
communicaitons  applications  with 
ease.  And  with  LOCAL  BUS,  this 
power  and  speed  is  made 
affordable. 

But  high  performance  is  just  the 
beginning!  With  V-COM's 
exclusive  EISA  LOCA  BUS  design, 
you  also  get  the  following: 


UPGRADEABIUTY : 

The  V-COM  EISA  LOCAL  BUS  system  board  is 
designed  to  accommodate  any  one  of  the  full  line  of 
486-based  CPUs.  You  can  staH  out  with  a  486SX- 
20  and  later  upgrade  to  the  new  486DX2-66. 
Upgrades  are  easy.  The  CPU  socket  is  specially 
designed  to  make  replacing  the  CPU  quick  and 
painless.  Just  lift  a  small  latch, 
remove  the  old  CPU 
with  the  new  CPU 
the  latch  to  its  original 
position,  it's  that 


RELIABILITY: 

V-COM  EISA  LOCAL  BUS  system  boards  are 
manufactured  in  the  USA.  This  means  more  than 
just  "Buying  American."  By  manufacturing  our 
boards  in  the  US.  we  are  able  to  maintain  greater 
controls  over  quality  than  if  we  were  to  manufac- 
ture overseas. 


CPU 


•  3?-Kr  BSA  la€allnSYGA  Cm4 


COMPATIBILITY : 


Our  system  boards  have  been  tested  and  certified  to 
be  100%  compatible  with  all  EISA  and  ISA  based 
add-on  cards  as  well  as  with  all  major  software 
packages. 

COMPtTITIVE  PRICE: 

Our  goal  at  V-COM  is  to  make  this  revolutionary 
new  technology  available  to  everyone.  This  means 
offering  it  at  the  most  competitive  price  possible. 


Ca 


CAL  BUS 

the  First  Time  Ever!  ^4 


V-COM4M/33ES 


$2697 


«      MMfidDXW  Processor 

■      V  COM  EISA  LOCAL  BUS  main  board 

fl       Full  Tower  Case  *i  Digital  Display 


V-COM4MDX2/50ES 


$2897 


SM86DX:-50  Processor 

V  COM  EISA  LOCAL  BUS  mam  board 
Full  lower  Case  w/  Digital  Display 
Math  Coprocessor 

256K  Cache  RAM  expandable  to  5I2K 

8MB  RAM  I  expandable  to  128MB  oa-board ) 

1.2  MB  5.25"  Roppy  Drive 

1  .44MB3-V  Floppy  Drive 
200  MB  Hard  Drive 

Two  EISA  LOCAL  BUS  expansion  slots 

2  Serial '  IParallcl  >  IGame  pan 

V  COM  High  speed  SVGA  card.  Resolution 
up  10  1280  X 1024  4  up  lo  32,7NI  colors 

V  COM  14- Color  Non  interlaced 
Low  radiation  monitor 

VCOM  142  Key  progammable  keyboard 
High-resolution  mouse 
Micro5oftWinda«s3.l&DOS5.0 


V-COM  EISA  LOai  BUS  SVGA  CARD 


$97 


■  32  Bit  SVGA  Card 

■  Resolution  up  to  1280  X 1024  &  up  lo  32.768  Coloii 


V-COM  15'  FIAT  SCREEN  MULTI  SUN  MONITOR 


$147 


V-COM  486/33E 


$2297 


■  804%DX-33  Processor 

•      V-COM  EISA  LOCAL  BUS  main  board 

■  Desk  Top  Case  w  Digital  Display 


V-COM  M6DX2/S0E 


$2497 


80486DX2  Processor 
V  COM  EISA  LOCAL  BUS  main  board 
Desk  Top  Case  w  Digital  Display 
Math  Coprocessor 

1V)K  Cache  RAM  expandaNe  to  5I2K 

4MB  RAM  I  expandable  lo  128MB  on  board  I 

1.2  MB  .UVRoppy  Drive 

1.44  MB  3.5' Floppy  Dnve 

120  MB  Hard  Drive 

Twx)  EISA  LOCAL  BUS  expansion  slots 

2  Serial;  I  Parallel /IGame  port 

V-COM  High  speed  SVGA  card.  Resolution 

up  to  1280  X 1024  4  up  to  32,768  colors 

VCOM  14-  Color  Nonlnteriaced 

Low  radiation  monitor 

V-COM  142  Key  progammable  keyboard 

High-resolution  mouse 

Miaosoft  Windows  3.1 4  DOS  S  O 


V-COM  EISA/IDE  UCHING  CONTROUER 


$397 


1MB  Cache  RAM  expandable  to  24MB 

Supports  DOS  and  Windows.  (Track  remapping  algorithm) 

Supports  EISA  drivers  for  Novell,  SCO  Unix.  Interactive 

Unix  and  AT  4  T  Unix. 

Cache  access  lime  less  than  0.3ms. 

Supports  4  IDE  dnvcs  with  up  lo  4  Gbytes  per  dnve. 

Supports  2  floppy  drives. 

Transfer  rale  from  EISA  bus  lo  cache  up  to  I6J  MbyleVsec. 
Transfer  rate  from  cache  lo  disk  up  lo  I6i  Mbytcsysec. 
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Get  the  options  you  desire  at  one 
low  price! 

Just  look  at  what  our  systems 
Include 

*  Ergonomk  quality  cose  design 

*  One-year  worronty 

*  30-day  money-bock  guarantee 
^  Replacement  parts  shipped 

second  day  air  at  no  extro  charge 

*  LHetime  toll-free  technical  sapport 

*  Credit  cord  ond  CO.D  orders 
accepted  with  No  SURCHARGE 
Purchase  orders  accepted 
APO/FPO  orders  accepted 


1-800-875-8366 


v-com 


V-COM  ENTERPRISES,  INC. 

1855  BUSINESS  aNnR  DRIVE, 
DUARTE,  CALIFORNIA  91010 
TEL:  (818)357-7788 
FAX:(818)30  1  -9005 


Al  tnrc  rvmn  ii  VWnarW  ol  9m'  mpsdM 


H  V  COM  Bwtf  (mducB   Nd  « 


compmM  PT«n  and  «i»a(ca 
cotfain  And 


Cor  '  ' 


Prices  for  a  fully-configured  PostScripf- language  printer  start  here. 

Compatible  wiik  PCs  umd 
Macs'  simMllaaeoMsly, 

the  NEC  Silenlnriur 
Modfl  9}  sets  itself  lo 
ihe  aclivc  interface 
Pitri  and  appropriate 
language— Adt>he  ' 
PoslScripl  Level  2 
or  HPs  PCI.f-and 
prints  sharp-edged 
images  using 
microfine  loner 
at  SIX  pages 
per  minute. 

Some  bargain  down  to  here. 


Or,  even  here. 


f 


But  NEC's  Silentwriter  Model  95  starts  here  and  ends  here.  $1,749: 

For  infonnalion.  dial  l-800-NEC-INFO  (in  Canada.  1-800-343-4418).  Or  via  fax.  call  NEC  FaslFacis "  at  1-800-366-0476  and  request  #  SWM9S. 

Because  ^  is  the  way  you  want  to  go.        ^ M 
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 Jim  Sepour  

The  Uninstall  Crunch 


It  may  not  be  the  biggest  problem  PC  users  face,  but  surely 
it's  one  of  the  most  infuriating  things  we  have  to  deal  with. 
I'm  talking  about  the  difficulty  of  uninstalling.  In  the  simpler 
days  of  DOS — especially  if  you  installed  each  application  in 


a  separate  directory — deleting  a  program  you  no 
longer  wanted  was  easy:  Change  to  the  right  direc- 
tory and  erase  all  the  files. 

But  with  Windows  came  insidious,  piggy  pro- 
grams that  scatter  files  all  over  your  disk,  litter  en- 
tries throughout  your  WIN.INI  and  SYSTEM.INI 
files,  and  generally  make  themselves  almost  impossi- 
ble to  remove. 

The  problem  exists  for  all  PC  users,  but  it's  espe- 
cially acute  for  some.  I  may  put  a  hundred  new  pro- 
grams on  my  PC  every  year.  Many  stay  on  the  disk 
just  a  few  days  or  weeks.  I  look  at  them,  use  them, 
then  go  on  to  other  work.  It's  imperative  to  get  un- 
used programs  off  the  disk. 

Imperative  or  not,  it's  often  damned  difficult. 

And  it  turns  out  that  a  lot  of  other  people  have 
the  same  problem. 

A  typical  corporate  PC  coordinator,  for  example, 
evaluates  dozens  of  new  programs  over  the  course 
of  a  year.  Sure,  hard  disks  are  getting  bigger,  but  all 
disks  fill  up  too  soon.  Indeed,  PC  managers  complain 
loudly  about  the  diffi- 
culty of  uninstalling 
many  new  programs. 

They're  not  alone. 
Consultants  may  install 
evaluation  copies  of  six 
or  seven  similar  pro- 
grams on  their  machines 
while  examining  alterna- 
tives and  making  recom- 
mendations to  clients 
with  specific  problems. 
How  are  they  supposed 
to  get  tenacious,  ill- 
behaved  apps  off  their 
disks? 

In  fact,  almost  every 
active  PC  user  faces  this 
problem  at  some  point. 
With  today's  changes — 


Installing  Windows  apps  is  easy. 
It's  getting  rid  of  them 
that's  nearly  impossible. 


moving  to  networkable  or  graphical-user-interface 
versions  of  old  applications,  and  often,  to  altogether 
new  GUI  apps — everyone  who  uses  more  than  one 
or  two  programs  has  to  get  the  old  ones  off  the  PC's 
disk. 

Users'  experience  with  Norton  Desktop  for  Win- 
dows is  a  good  example.  Desktop  1.0  added  much 
of  what  Microsoft  left  out  of  Windows  3.0.  It  became 
deservedly  popular.  But  many  PC  users,  me  in- 
cluded, came  to  grief  over  how  long  Norton  Desktop 
look  to  load.  If  your  PC  has  many  fonts,  Norton  can 
take  several  minutes  to  deliver  a  working  desktop — 
with  the  inevitable  result  that  many  of  us  who  were 
great  boosters  of  the  program  decided  we'd  have  to 
forego  its  slick  file  management,  drag-and-drop,  and 
other  features  for  the  sake  of  performance.  We  de- 
cided to  take  Norton  Desktop  off  our  PCs. 

Woe  to  us. 

Scraping  Norton  off  your  machine  (including  re- 
moving its  lines  in  the  WIN.INI  and  SYSTEM.INI 
files,  or  at  least  enough  of  them  to  get  it  out  of  your 

way)  takes  forever.  I 
probably  still  have  Nor- 
ton 1.0  references  in 
there,  and  some  Norton 
files  scattered  around  the 
disk,  too. 

Norton  was  driving 
corporate  evaluators — 
many  of  whom  were  fans 
of  the  program — crazy. 

Symantec,  the  pub- 
lisher of  Norton  Desk- 
top, caught  on  on  both 
counts.  Not  only  is  ver- 
sion 2.0  faster — not  fast, 
but  faster — but  the  pro- 
gram can  be  uninstalled 
fairly  easily. 

With  Windows  apps, 
this  task  is  more  complex 
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CYRIX. 
UNREAL 
PRICES. 


Now  get  PC  Week's  "Top  Rated" 
FasMalh' '  coprocessor  for  386SX 
or  386DX  PCs  at  a  bargain  price. 


FASMmi  83S87  MATH  CHBP 
FORALL 386SX  PCs 


Now 


79 


Cyiix  FasMath  has  won  ever)' 
comparative  PC  publication  review  ever 
held  for  math  coprocessors. 

Available  at  computer  dealers 
everywhere.  Or  call  l-800-E\S-MArH. 


'83h«7  -3U''r 
386SX33PC;  $99 

**83D87-40  for 
386D.\40PC;  SI 29 


Cyrbc 


TOP  RATED 


lUHIWEEK 


LABS 


BVTE 


AUG.  27.1990 


FASMAffl  83D87  MAffl  Chip 

FORALL 386DXPCS 
Now  d^^d^^** 


Jim  Seymour 


Cyrix  products  arc  prouiSy  made  in  the  USA.  Cyrix  is  a  rcgsUrtd  trade  mark  and  FasMath  is  a  trademark  of  Cyrix  Corporation 
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than  it  first  appears.  The  problem  hes  pri- 
marily in  additions  to  those  messy  Win- 
dows startup  files.  WIN. INI  and  SYS- 
TEM-INI.  Just  making  .BAK  copies  of 
those  two  files  at  installation  time  is  not 
enough,  even  if  the  backups  carry  a  file- 
name extension  such  as  .NDW  to  make 
them  relatively  immune  to  overwriting 
when  you  install  programs  later  on.  In- 
deed, it's  those  later  installations  that  will 
kill  you. 

Say  I  put  Seymour  Desktop  for  Win- 
dows on  my  machine.  SDW,  like  all  well- 
mannered  programs,  makes  backups  of 
the  .INIs  as  I  install  them.  Over  the  next 
three  weeks.  I  install  six  more  Windows 
applications.  Each  application,  of  course, 
adds  lines  to  my  Windows  .INI  files. 

Then  I  decide  to  uninstall  Seymour 
Desktop  for  Windows. 

The  manual  assures  me  it  can  restore 
things  to  just  the  way  they  were.  Sure 
enough,  the  program's  smart  uninstall 
routine  erases  all  of  the  SDW  program 
files.  .DLLs,  and  so  forth.  Uninstall  also 
renames  WIN.SEY  and  SYSTEM 
.SEY — the  preinstall  backups  of  my  .INI 
files— WIN.INI  and  SYSTEM. INl'  And 
in  the  prcx:ess.  it  wipes  out  the  expanded 
versions  of  those  files  created  by  the  pro- 
grams that  I  installed  after  SDW. 

That's  an  improvement? 

I've  been  working  with  beta  versions 
of  two  interesting  new  programs  from 
tiny  Maximized  Software.  One.  Unin- 
staller, ferrets  out  not  just  program  and 
help  files,  but  also  all  the  other  junk  pro- 
grams leave  behind,  from  icons  to 
WIN.INI  associations,  document  exten- 
sions, and  even  OLE  objects.  And  Quick 
WIN.INI  Cleaner  allows  easy,  informed 
manual  clean-up  of  your  WIN.INI  file. 

Uninstaller  and  Quick  Cleaner  are  not 
quite  ready  for  prime  time  yet,  but 
they're  close.  I  think  that  they're  going 
to  be  a  godsend  for  many  of  us.  If  you're 
interested,  call  Maximized  Software  at 
310-578-7657. 

As  much  as  I  like  these  two  utilities, 
I  regret  the  need  for  them.  Software  de- 
velopers should  include  thorough  unin- 
stall utilities  with  applications.  Other- 
wise, we'll  continue  to  have  to  put  up  with 
this  stupid  clutter  on  our  PCs.  □ 
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Upgrade  to 

1-2-3  for  ^Mows  and 
get  the  pictures.  FEIEE. 


7Ti«re  are  over  100  SmartPics  to  make  your  spreadsheet  work  even 
harder,  communicale  better.  And  they  work  wiih  any  Windows  product 


There  are  plenty  of  reasons  to  upgrade  to  1-2-3®  for  Windows.'" 
But  here's  why  you  should  upgrade  right  now: 

Upgrade  to  the  new  1-2-3  for  Windows  Release  1.1  from  any  leading 
spreadsheet."  Pay  just  $129.  If,  after  60  days,  you're  not  100%  satisfied, 
return  the  product  for  a  full  refund. 

And,  for  a  limited  time  only,"  we'll  even  give  you  a  SmartPics" 
Clip-art  Sampler  absolutely  FREE. 

To  take  advantage  of  this  great  upgrade  offer,  just  call"' 
1-800-TRADEUP,  ext  6804.  Or  use  the  coupon  provided  to  get 
more  information  on  ordering.  But  don't  wait-this  offer  is  limited. 
Get  the  picture? 


I  Tifiii  VITirfimiihiin  liilliMi  mnVDH  »1|>  Mrilf  «■  l^llliNi 
•  EUgMr  ^iimhtiil  pnalKti  tacMc  Utm  l-ti,  LMartForb  1.0. 

SrnpOoo.  MkTonA  F.iM.  tti  Qnalln  Pro  ( I  0.  2.0,  .10) 
*0ffrrFI{rimSrp4mbrr»).  1992  orNtilk.  MipplbnlHt. 
'  IVmt  Iuw  your  CTTilll  cud  tod  pnjdiKt  parkjj^  reAdy        ywi  caD. 


Lotiis 


1-2-3  for  Windows 


OI992  Lotus  Drvflopment  Corjtoralion  Uitus.  1  If :!  and  Symphdny  arc  rfgisu-rwl  trailiinurks  and  Srnartlcfins  anil 


Complete  and  mail  to:  1-2-3  for  Windows. 
Free  SmartPirs  Upgrade  Offer,  Lotus  tto'clopment 
CorporaUon,  PC  Box  3900,  Peoria,  IL  61612-3900. 

□  Send  me  more  information  on  upgrading 
to  1-2-3  for  Windows. 

Name  

TiUe  

Company  

Address  

City  


-Zip. 


1 

Jil 

4' 

■la' 

1^1 

=Hi|:;'l 

SUte  

Daytime  Phone  

Which  of  the  following  spreadsheets  do  you 
currently  own? 

D  Mioosoft*  Excel     □  <Jualtro*  Pro  ( 1.0. 2.0, 3.0) 
□  liXus*  1-2-3  □LotusWorksl  O  □Symphon>* 

Offer  expires  on  September  30, 1992.  or  wtlile  supplies  last 
Not  to  be  combined  with  any  other  offer  Valid  m  U  S.  only 
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CHAOS. 


SyDOS. 


THE  ONLY  STORAGE  SYSTEM 


Go  ahead.  Add  all  the  storage  upgrades  your 
system  can  handle.  You'll  still  m6  up  with  a 
seriously  limited  solution,  and  in  a  tangle  of 
confusion.  In  a  word,  chaos. 

Or  you  can  have  the  only  storage  system 
you  will  ever  need— SyDOS.  SyDOS  removable 
cartridge  disk  drives  provide  unlimited  storage 
capabilities  for  all  PCs— and  compatibles. 
Unlimiteii  Capacitir.  SyDOS  uses  proven  Win- 
chester technology  in  removable  44MB  or  88MB 
cartridges,  allowing  unlimited  storage. 
Better  Than  Fixed  Drives.  Unlike  fixed  hard  drives 
which  limit  your  capacity,  you  get  unlimited 
capacity  with  the  same  reliability  and  perfomiance. 
Faster  Ttian  Tape.  You  can  backup  as  much  as 
88MB  in  as  little  as  8  minutes  with  no  special 
software  to  leam.  And,  your  data  is  readily  avail- 
able because  there's  no  time  wasted  restoring 
archived  tape  files. 

Superior  To  Opticai.  SyDOS  removable  cartridge 
disk  drives  deliver  20  m/sec.  seek  times  while 
optical  drives  can  take  more  than  3  times  as 
long  to  access  data.  And  SyDOS  drives  are  much 
less  expensive  than  optical  drives! 


YOU  NEED! 


Higher  Reliability  Than  Floppy.  SyDOS  uses 
rigid  thin  film  media  rather  than  the  fragile, 
flexible  media  which  can  wear  and  put  your 
data  at  risk. 

Unlimited  Options.  You  can  buy  your  SyDOS 
solution  with  the  host  adapter  to  meet  your 
needs:  High  Performance  16-bit;  Enhanced 
Performance  16-bit;  Standard  8-bit;  Micro 
Channel*  or  Parallel  Port.  Or  choose  a 


SyDOS  Special  Vslue  Package  which  includes 
everything  you  need  to  get  up  and  running: 
drive,  cartridge,  host  adapter,  cabling,  manuals 
and  installation  software. 
Unsurpassed  Warranty.  SyDOS  drives  come 
complete  with  a  2-year  warranty  on  the  drive 
and  5  years  on  the  cartridge. 

So  whether  you  need  additional  storage, 
high-speed  backup,  easy  data  organization  and 
transportation  or  data  security,  take  a  look  at 
SyDOS— the  optimum  solution  without  the 
confusion.  Find  out  why  SyDOS  is  the  only 
storage  system  you  need.  Call  8(I0-43SYD0S. 

SyP#S 

Division  of  SyQuest  Technology 

6501  Pari(  of  Commerce  Boulevard,  Suite  110 
Boca  Raton,  Florida  33487 
1-800-43SYDOS 
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SyDOS  IS  1  registered  trademark  o1  SyQuest  Technology  Micro  Channel 
is  a  registered  trademarli  ot  Inleinational  Business  Mactiines  Corporation 
Micro|X)lis.  Maxtor.  Bernoulli.  Conner.  Fu|itsu.  Panasonic.  Colorado  and 
Everex  are  registered  trademarks  ot  their  respective  companies. 
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William  F.  Zachmann 


Pen- Based  Systems?  Forget  It! 

espite  growing  hype,  pen-based  computers  will  have  no  more 
impact  on  most  PC  users  than  the  quill  pen.  That  was  one 
of  my  13  annual  predictions  for  1991,  and  I  was  right.  Half- 
way through  1992,  I'm  still  not  sold. 


Last  year,  I  left  the  door  open  for  a  more  positive 
view  later  on.  I  thought  that  as  the  technology  ma- 
tured, pen-based  systems  might  eventually  become 
important  options.  Besides,  many  very  nice  people 
had  bet  their  futures  on  pen-based  systems,  and  I 
wanted  to  give  them  the  benefit  of  the  doubt. 

I'd  like  to  be  able  to  say  now,  more  than  a  year 
later,  that  I'm  convinced  pen-based  computing  is 
ready  to  take  off.  I'd  like  to  be  able  to  say  I  now 
think  pen-based  computing  is  on  the  road  to  success. 
Unfortunately,  I  cannot — because  it  isn't. 

Pen-based  computing  isn't  going  to  be  the  next 
big  thing  in  the  industry.  It  isn't  even  going  to  be 
the  next  little  thing.  It  is  going  to  be  a  big  bust  relative 
to  the  expectations  it  raised. 

Like  the  Hewlett-Packard  touch  screen  of  the 
early  1980s,  the  idea  of  pen-based  computing  is  much 
more  appealing  than  the  reality.  It  will  be,  at  best, 
no  more  than  a  relatively  minor  niche  product.  At 
worst,  it  will  be  a  total  flop. 

Contrary  to  what  lots  of  folks  assume,  writing  by 
hand  is  an  absolutely  ter- 
rible way  to  gel  text  into 
a  computer.  Once  her- 
alded as  the  salvation  for 
those  who  can't  type,  the 
best  handwriting  recog- 
nition falls  pathetically 
short  even  of  untutored 
hunt-and-peck  typing  on 
a  keyboard  for  text  input. 

In  fact,  none  of  the 
present  or  proposed  sys- 
tems come  close  to  rec- 
ognizing ordinary  cur- 
sive handwriting.  Any 
system  that's  reasonably 
affordable  requires  labo- 
riously printed  manu- 
script letters.  Even  then, 
the  results  leave  a  lot  to 


Thumbs  down  to  pen  computers.  Even 
the  best  have  trouble  recognizing 
gestures — let  alone  lousy  scrawl. 


be  desired.  None  of  the  wannabe-notebook-size  pen 
computers  do  a  very  good  job  of  getting  it  right  for 
anything  but  the  most  meticulous  handprinting  (as 
opposed  to  handwriting). 

Advocates  of  pen-based  systems,  of  course,  say 
that  the  machines'  real  strength  does  not  lie  in  hand- 
writing recognition  anyway.  That's  for  sure!  How- 
ever, the  systems'  supposed  strong  suit — the  use  of 
pen  gestures  to  control  the  system — isn't  much  bet- 
ter. You  need  to  have  sunk  a  few  million  bucks  into 
a  pen-based  computing  startup  to  believe  otherwise. 

Except  for  highly  structured  applications,  most 
real  computing  requires  some  sort  of  text  or  numeri- 
cal input.  Gestures  alone  are  rarely  sufficient. 

What's  more,  using  gestures  for  control  is  a  lot 
more  cumbersome  than  its  explanation  might  lead 
one  to  expect.  Besides,  pen-based  systems  seem  to 
have  as  much  trouble  recognizing  the  gestures  as 
they  do  with  characters.  Just  try  it  for  a  while  and 
you'll  see  what  I  mean. 

Finally,  most  people  can  use  the  processor  power, 
RAM,  and  disk  storage 
required  for  even  a  mar- 
ginally adequate  pen 
computer  to  provide  ad- 
ditional capacity  for 
mcat-and-potatoes  uses. 
For  most,  the  money  re- 
quired for  a  so-so  pen- 
based  system  is  better 
spent  on  a  first-rate  por- 
table with  a  keyboard. 

If  you  have  nothing 
better  to  do,  by  all  means 
explore  pen  computing. 
But  il  you  have  real  work 
to  do,  you'll  probably  be 
better  off  ignoring  it  in 
favor  of  more  prosaic 
technology  that  really 
does  the  job.  □ 
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WE  OPERA 
HIGHER  SET  0 


There's  been  a  lot  of  talk  recently  claiming  price  is  the 
only  standard  that  sets  one  computer  apart  from  another 
Don't  you  believe  it. 

Because  at  Express,  you  get  a  higher  set  of  hardware 
standards  and  a  higher  set  of  service  standards  than  at  other 
companies.  And  you  still  get  a  great  low  price! 

STANDARD:  2  Day 

Shipping,  We  promise  to  ship 
your  new  system  within  two 
working  days  of  your  order's  quick 
approval*-  or  we'll  give  you  free 
Federal  Express  overnight  delivery 
as  soon  as  it's  ready 


And  you'll  still  get  a  system  built  to  your  specifications. 
We  never  build  ahead  and  let  systems  sit  on  the  shelf 
Because  at  Express,  we  deliver  the  system  you  want.  When 
you  want  it. 


STANDAFID:  Express  Exchange. 

system  is  going  to  develop  a 
problem  (and  we  do  our  best  to 
ensure  that  it  won't),  chances  are 
it  will  happen  within  30  days  of 
shipping.  So  we  give  you  extra 
protection  during  this  crucial 
period. 

We'll  deliver  a  new  system -via 


If  your 


Express  425CX  Low  Profile 


The  compact  Express  425CX  delivers 
486  speed  at  386  prices.  $1 .695.  to  be 
precise.  But  please  don't  buy  this  system 
on  price  alone.  Because  if  you  do.  you 
might  overlook  a  lot  of  its  ofrter  terrific 
features. 

•  Cyrix  CX486SLC  processor  rated  at 

25MHz. 

•  Math  coprocessor  socket  accepts  Cyrix 
87SLC.  Add  a  $139  coprocessor  for 
$125  at  time  of  system  purchase. 

•  4MB  RAM  expandable  to  16MB. 

•  32KB  Static  RAM  Cache 
on  motherboard. 

•  14"  flicker  free  72Hz  Non- 
interlaced HRVGA  monitor 
1MB  memory:  1024x768 
with  256  colors. 

•  15"  NI-HRVGA  monitor 
option  also  available. 

•  Easy-to-reach  controls  on 
front  of  monitor 


•  Video  accelerator  built  in  on 
motherboard. 

•  Three  full-size  and  two  half-size 
expansion  slots. 

•  80MB  IDE  hard  drive. 

•  FREE  MS  DOS  5.0.  Windows  3.1 
and  serial  mouse. 

•  Dual  floppy  drive. 

•  One  parallel,  two  serial  ports. 

•  Low  profile  chassis  measures  16.25" 
wide.  15.5"  deep.  4.25"  high. 

CPU  Perfbrmanc* 


CompuOdd 


seesx  3860X 

ZSMHz  33MHz 


4Z5CX 


The  Cyrix  CX486SLC  microprocessor 
delivers  486  speed  at  386  pnces.  Our 
two  ZSMHz  systems  that  use  Cynx 
are  more  than  twice  as  fast  as  a  ZSMHz 
386SX  and  over  50  percent  faster  than 
a  33MHz  3860X.  Test:  Norton  SI  v6.0. 


•  Applies  to  desktop  systems  orders  only.  Guarantee  limited  to  orders  of  1 0  or  fewer  systems. 
tPnces  based  on  36  month  lease. 

We  accept  Express  Charge.  MasterCard.  VISA,  money  orders,  certified  checks  (please  allow  ten  days  for  processing).  COOs  (S50  deposit  required),  company  and  institutional  purchase  orders  (minimum  initial  purctBse 
SZ50.  thereafter  S50  with  approved  credit)  and  wire  transfers  Shipping  charges  are  calculated  according  to  weight  and  distance.  Tixas  residents,  please  add  appropriate  local  sales  tax.  CompuAdd  Express  will 
replace  or  repair  defective  hardware,  software  and  consumable  items.  A  15  percent  restocking  fee  may  be  charged.  All  return  items  must  be  accompanied  by  a  return  merchandise  authonzatwn  (RMA)  number.  Prices 
and  pftxluct  descriptions  are  5ut)ject  to  change  without  notice.  CompuAdd  Express  is  not  liable  for  damage  due  to  omissions  or  typographical  errors. 
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TE  WITH  A 
F  STANDARDS 


Federal  Express  -  if  you  have  a  problem  our  tech  support  staff 
can't  solve  on  the  phone.  We  won't  make  you  ship  it  back 
first  for  repairs.  We  won't  deliver  a  service  person  with 
replacement  parts.  Instead,  our  Express  Exchange  policy 
delivers  a  working  computer. 

STANDARD:  Dual  Roppy 

Drive.  No  other  manufacturer's  two-drive 
configuration  can  touch  the  Express  dual 
floppy  Because  our  drive  fits  txth  a  5.25" 
and  a  3.5"  drive  into  one  half-height  5.25" 
drive  bay- giving  you  the  convenience  of 
both  formats  PLUS  room  for  still  more 
drives. 


Of  course,  when  you  order  from  Express,  you  still  get 
ndustry  standards  like  a  30-day  money  back  guarantee 
Dne-year  onsite 


r      ■  r— ■-  ■ 

one-year  onsite 
sen/ice  and  toll 
free  technical 
support.  Wejust 
give  you  more. 


800-925-7811 

12306  Technology  Boulevard.  Austin.  Texas  78727 
Hours:  8am-6pm  (CST)  M-F  512-219-1800.  Fax  512-219-2890 


Express  325SXLow  Profile 


Express  420SX  Full  Profile 


Express  433DX  Full  Profile 


•  386SX  rated  at  25MHz 

•  387SX  math  coprocessor  socket 

•  4  MB  RAM  expandable  to  16MB 

•  14"  Non-interlaced  72Hz  HRVGA  (1024x768 
with  16  colors) 

•  1  MB  video  upgrade  for  256  colors  available 

•  40MB  hard  drive 

•  Dual  floppy  drive 

•  One  5.25".  two  3.5"  drive  bays 

•  Three  full-size,  tvro  half-size  slots 

•  One  parallel,  two  serial  ports 

•  FREE  MS  DOS  5.0 

•  FREE  Windows  3.1 

•  FREE  serial  mouse 


$1,395 

Lease  for  only  $51 /mo.' 


•  486SX  rated  at  20MHz 

•  80487SX  math  coprocessor  socket 

•  4  MB  RAM  expandable  to  32MB 

•  32KB  Static  RAM  Cache  on  mothertxard 

•  14"  non-interlaced  72Hz  HRVGA  (1024x768 
with  16  colors) 

•  1  MB  video  upgrade  for  256  colors  available 

•  15"  monitor  and  video  accelerator  card 
option  available 

•  80MB  hard  drive 

•  Dual  floppy  drive 

•  Eight  I/O  slots 

•  One  parallel,  two 
serial  ports 

•FREE  MS  DOS  5.0 

•  FREE  Windows  3.1 

•  FREE  serial  mouse 


$1,795 

Lease  for  only  $66/mo.' 


•  486DX  rated  at  33MHz 

•  4MB  RAM  expandable  to  32MB 

•  64KB  Static  RAM  Cache  on  motherboard 

•  14"  Non-interlaced  72Hz  HRVGA  (1024x768 
with  16  colors) 

•  1  MB  video  upgrade  for  256  colors  available 

•  15"  monitor  and  video  accelerator  card 
option  available 

•  120MB  hard  drive 

•  Dual  floppy  drive 

•  Five  5.25"  drive  bays 

•  Eight  I/O  slots 

•  One  parallel,  two 
serial  ports 

•  FREE  MS  DOS  5.0 

•  FREE  Windows  3.1 

•  FREE  serial  mouse 


$2,095 

Lease  for  only  $77/mo.' 


Express  450DX2  Full  Profile 


425CXL  and  325NXL  Notebooks 


•  4860X2  upgrade  processor  rated  at  50MHz 

•  1MB  RAM  expandable  to  32MB 

•  '  1KB  Static  FiAM  Cache  on  motherboard 

•  14"  non-interlaced  72Hz  HRVGA  (1024x768 
with  16  colors) 

•  1  MB  video  upgrade  for  256  colors  available 

•  1 5"  monitor  and  video  accelerator  card 
■option  available 

• ::  XDMBharddrive 
•  Dual  floppy  drive 

•  Five  5.25"  drive  bays 

•  Eight  I/O  slots 
=j     •  One  parallel,  two 

serial  ports 
•FREE  MS  DOS  5.0 

•  FREE  Windows  3.1 

•  FREE  serial  mouse  Lease  for  only  $92/mo.* 


$2,495 


•  425CXL;  Cyrix  CX486SLC/25;  with  full  coprocessor  support 

•  325NXL  386SX/25:  with  80387  coprocessor  socket 

•  Super-twist  tjacklit  liquid  crystal  display;  9.4"  diagonally 

•  64  levels  of  grayscale 

•  80MB  Internal  hard  drive 

•  1.44MB  3.5"  internal  floppy  drive 

•  4MB  RAM 

•  Built-in  mouse  tracktall 

•  Less  than  6  pounds 

•  425CXL:  up  to  3  hours  of  battery  life 

•  325NXL  3  to  4  hours  of  battery  life 

•  9600  baud  fax  /  2400  baud  modem;  FREE  software 

•  Serial  and  parallel  ports,  external  VGA  video.  PS/2  keytxjard 
and  PS/2  mouse  connectors     A^KTVl    t9  tSQC 

•  FREE  MS  DOS  5.0  ^^^^^'^^f,  , 

325NXL-$2.095 

Lease  for  only  $77/mo.* 


'  FREE  Windows  3.1 
■  FREE  carrying  case 


I  ORDERS 
I  SHIPPED  IN 
■      2  DAYS! 


The  Kyocera 
ECOSYS  a-Si  Printer 


can  save  you 
endless 
numbers  of  these .. .  I 


But  just  one  of  these. 


The  promise  of  non-cartridge  technology. 
The  costs  are  too  high  for  anything  else. 

It's  the  promise  that  took  the  total  resources 
of  a  worldwide  corporation  to  fulfill:  Kyocera. 

And  only  Kyocera's  dedication  to  preserving  Earth's 
precious  environment  could  have  resulted  in  the 
ECOSYS  amorphous  silicon  printer.  A  printer  with  so 
radical  a  design ...  it  totally  eliminates  the  need  for 
the  mountains  of  laser  cartridges  that  conventional 
printers  spew  out,  every  year. 

What  a  saving  for  the  living  world! 

High  operating  costs  are  now  a  thing  of  the  past,  too. 

ECOSYS  simply  offers  the  lowest  cost  per  page  of  any 
desktop  printer  ever  introduced:  0.78c  for  ECOSYS  vs. 
3.1c  for  laser  cartridge  printers.  A  cost  that's  so  low, 
the  savings  could  add  up  to  the  entire  price  of  a  new 
printer  in  just  a  few  years  for  a  desktop  user,  less  than 
one  year  for  a  network  user. 

What  a  benefit for  the  business  world! 


*AIt  tndcmarfcs  rrfirrcnccd  arr  tradrmarks  or  rrgistcTn]  tradetnarks  of  their  mpcctitr  cocnpanin 
"Uirranty  c<rtcrs  I  year  *>r  500.(KX)  pa^-s.  whichocr  tomes  fir>t,  on  ibc  eniirc  system    years  or 

WO.OOO  pages,  whichever  come?t  first,  un  the  imaging  s>-5tcfn  Induding  aSi  drum  surface  and  LED 

prinl  head.  Sec  warranty  for  details. 


ECOSYS  also  offers  an  unprecedented  range 
of  optional  paper  handling  features 
such  as  two  additional  500-sheet  paper  drawers, 
duplexing  unit,  15-bin  sorter/stacker, 
even  a  power  envelope  feeder.  Optional 
compatibility  and  networking  features 
include  KPDL,  Kyocera's  PostScript 
compatible  interpreter,  plus  plug-in  Token  Ring, 
Ethernet  and  AppIeTalk  solutions* 

This  printer  not  only  backs  you  with 
lifetime  toll-free  support,  it  also  supports 
you  with  an  imaging  system  warranty** 
as  far-reaching  as  ECOSYS,  itself. 

For  the  working  environment ...  for  the  living 
environment . . .  the  ECOSYS  aSi  Printer  is  the 
first  page  printer ...  for  life. 

Call  800-323-0470 
for  ftill  information. 


^^KyocERa 


ECi 


OSYS 


a^Si  FRIISTERr. 


Saving  the  Earth 

is  the  best  investment 

you  can  make. 


KYOCERA  ELECTRONICS,  INC.,  100  Randolph  Road,  Somerset  NJ  08875 
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386   AND   486  NOTEBOOKS 

Fitting 

The  World 
Inside  %ur 
Briefcase 

With  fast  processors,  80MB  hard 
disks,  10-inch  displays,  and  modems, 
today  s  notebook  PCs  can  do  it  all, 
anywhere.  PC  Labs  tests  80  systems  in 
our  biggest  portables  story  ever. 


by  Bill  Howard 

The  life  cycle  of  a  portable  computer  can  be  measured  in 
months.  From  new-product  introduction  to  product  maturity 
to  discounted  dealer  closeout,  less  than  a  year  elapses.  But 
your  laptop  will  be  around  for  several  years  after  that.  That 
means  it  is  important  to  choose  a  system  that  won't  seem  ob- 
solete or  underpowered  18  months  from  now. 

In  this  issue  of  PC  Magazine,  we  offer  a  snapshot  of  the  state  of  the  art  in 
portable  computing  as  of  mid-1992,  with  hands-on  reviews  of  80  battery-pow- 
ered monochrome  notebooks  and  battery-  or  AC-powered  color  portable 
PCs.  Virtually  none  of  the  80  machines  were  on  the  market  as  of  our  last  re- 
view of  notebook  portables  (April  14,  1992),  and  we  suspect  many  of  them 
will  be  superseded  by  the  time  we  review  portables  again  at  year's  end. 
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Portable  PCs 
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In  Ihis  issue,  which  is  devoted  to  DOS 
on  the  road,  we  also  review  portable  mo- 
dems and  portable  printers.  In  addition, 
we've  prepared  a  foldout  road  warrior's 
summary  of  information  you're  likely  to 
need  when  away  from  the  office:  phone 
numbers  of  major  electronic  mail  services, 
log-on  information,  and  voltage  and  elec- 
tric plug  types  for  most  major  countries. 
We've  also  summarized  the  service  and 
reliability  findings  for  portable  computers 
from  our  issue  of  May  26.  1992,  which  re- 
flects readers'  opinions  of  who  is  provid- 
ing the  best  machines  with  the  best  ser- 
vice. 

WHY  PAY  MORE? 

Ever  since  the  first  Compaq  portable  ar- 
rived in  1982  and  the  first  Toshiba  laptop 
came  out  in  1986,  it  has  been  a  truism  that 
you  pay  extra — perhaps  as  much  as  50 
percent  extra  compared  with  the  price  of 
a  desktop  system — for  the  convenience  of 
portability.  Recently,  however,  buyers 
have  been  showing  some  resistance  to 


paying  a  significant  premium  for  systems 
with  less  performance,  smaller  hard  disks, 
compromised  keyboards,  limited  expand- 
ability, and  noncolor  displays.  That  con- 
sumer resistance  should  lead  to  a  modest 
decrease  in  the  price  differential  in  the 
coming  months. 

The  credit  for  this  good  news  goes  to 
some  of  the  mail-order  vendors  and  the 
discount  warehouse  stores.  Companies 
such  as  Compudyne  Products.  Dell  Com- 
puter Corp..  and  Gateway  2(KK)  have  put 
the  pressure  on  traditional  laptop  leaders 
such  as  Compaq  and  Toshiba.  A  year  or 
two  ago.  your  choice  in  laptops  often 
came  down  to  well-built,  high-priced  sys- 
tems from  famous  names  such  as  NEC 
and  Zenith  Data  Systems  or  clunky,  bulky 
off-name  brands  held  together  with  spit 
and  baling  wire.  Now  there  is  parity  (in 
available  options  as  well  as  quality  and 
price)  among  a  greater  number  of  ven- 
dors and  better  choices  for  buyers. 

Parity  doesn't  extend  all  the  way  to  the 
lowest  reaches  of  the  portable  market,  as 


proved  by  some  of  the  80  portables  cov- 
ered here.  During  the  fact-checking  phase 
of  this  issue.  PC  Magazine  researchers 
ran  into  vendors  who  didn't  know  whose 
video  chips  were  in  their  systems,  the 
manufacturer's  model  numbers  on  their 
hard  disks,  or  the  amp-hour  ratings  of 
their  batteries.  Read  the  reviews  and  the 
Summary  of  Features  carefully  to  see 
which  vendors  are  directly  involved  in 
creating  and  quality  testing  systems  to 
their  own  specifications,  and  who  is  buy- 
ing ready-to-go  boxes  assembled  halfway 
around  the  world. 

While  the  portables  market  remains 
robust — growing  at  an  estimated  35  per- 
cent annually,  compared  with  10  percent 
for  desktop  PCs — the  competition  proved 
too  much  for  some  vendors.  Panasonic 
and  Philips  have  recently  withdrawn  from 
this  market.  According  to  Computer  In- 
telligence, the  vendors  of  notebook  com- 
puters with  at  least  a  5  percent  market 
share  worldwide  (based  on  the  value  of 
shipments)  are  Compaq.  NEC.  Sharp. 
Tandy,  and  Toshiba.  Leaders  in  the  now- 
fading  market  for  bulkier  laptop  comput- 
ers are  Epson.  IBM.  NEC.  Sharp. 
Toshiba,  and  Zenith  Data  Systems. 

REVIEW  CRITERIA 

In  order  to  focus  on  the  products  interest- 
ing to  business  users.  PC  Magazine  Labs 
set  the  following  requirements  for  inclu- 
sion in  this  issue:  Each  computer  had  to 
be  a  keyboard-operated  notebook  PC 
with  at  least  a  20-MHz  386SX  or  386SL 
processor  (or  an  AMD  equivalent),  bat- 
tery-powered, and  weighing  no  more 
than  8  pounds  with  its  battery  installed. 
We  omitted  16-MHz  386SX  and  386SL 
systems  because  no  major  vendor  has  re- 
cently introduced  one.  with  the  exception 
of  a  well-intentioned  but  misguided  offer- 
ing from  IBM.  For  color  systems,  we  re- 
moved the  battery-powered  and  maxi- 
mum-weight requirements.  Units  had  to 
be  shipping  as  of  midspring. 

We  acquired  65  battery-powered 
monochrome  notebook  systems,  which 
are  reviewed  in  the  section  immediately 
following  this  introduction.  We  also  re- 
viewed 12  color  portables  (5  battery-pow- 
ered), a  monochrome  active-matrix  twin 
brother  of  the  NEC  ProSpeed  486SX/C, 
and  a  hybrid  monochrome/color  system 
for  use  with  an  overhead  projector.  (See 
"Laptops  A-Go-Go:  Color  Hits  the 
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Road"  for  more  information).  The  new 
Apple  PowerBook  170  is  covered  in  the 
sidebar  "PowerBook  170:  Apple's  Power 
Portable."  (This  portable  can  run  DOS 
software,  albeit  at  a  leisurely  pace,  and 
provides  two  features  Intel-based  por- 
tables don't  have:  a  useful  trackball  and  a 
high-contrast  1-bit  display  that  is  either 
on  or  off.  with  no  gray  shades.)  This  raises 
our  total  number  of  tested  systems  to  80 
notebook  and  color  portable  PCs. 

Several  dozen  systems  were  an- 
nounced but  unavailable  for  review  by 
our  testing  deadline.  These  include  sys- 
tems from  vendors  who  weren't  part  of 
the  first  wave  of  SL  shipments,  and  the 
first  of  the  3-  to  4-pound  subnotebooks 
unveiled  in  late  spring.  We  intend  to  re- 
view those  systems  later  this  year;  in  addi- 
tion, PC  Magazine'^,  First  Looks  section 
will  review  the  most  significant  systems  as 
they  ship.  Among  the  major  products  that 
were  announced  but  were  not  shipping  in 
time  for  review  are 

•  the  Compaq  Contura  3/20  and 
Contura  3/25.  two  low-price  20-  and  25- 
MHz  386SL  systems,  respectively;  the 
Compaq  LTE  Lite/25c,  an  active-matrix 
color  variant  of  the  Compaq  Lite/25  re- 
viewed here;  and  the  monochrome  active- 
matrix  twin  of  the  Compaq  Portable 
486C; 

•  the  Librex  T386SX,  based  on  the  20- 
MHz  Cyrix  486SLC; 

•  the  PC  Brand  486/SLC,  based  on  the 
25-MHz  Cyrix  486SLC; 

•  the  Samsung  NoteMaster  386S/25, 
based  on  the  25-MHz  Am386SXL; 

•  the  Texas  Instruments  TM4(XK) 
WinSX/16,a  16-MHz  486SX;  the  TM40(X) 
WinSX/25,  a  25-MHz  486SX;  and  the 
TM4(KX)  WinDX/25,  a  25-MHz  486DX. 
Tl-built  Gateway  systems  reviewed  in  this 
issue  are  similar  to  but  not  the  same  as  the 
newTI  notebooks; 

•  the  Twinhead  Slimnote  486DX/33,  a 
33-MHz  486DX; 

•  and  the  Zenith  Data  Systems  Z-Nole 
325L,  a  25-MHz  386SL. 

PERFORMANCE:  NEW  BENCHMARKS 

The  reviewed  systems  cover  nearly  a 
dozen  CPU  types,  from  486DX/50s  (such 
as  the  Dolch  RA.C.  486-50E,  a  21 -pound 
color  system)  to  20-MHz  Intel  SLs  and 
SXs  to  20-MHz  AmSXLs.  CPU  perfor- 
mance was  generally  no  different  from 
what  PC  Labs  has  found  in  the  past  from 


THE  IDEAL  NOTEBOOK  system  has  a 

25-MHz  386SL  or  486  CPU,  a  120MB 
hard  disk,  weighs  less  than  7  pounds 
with  its  battery  and  transformer,  and 
runs  for  at  least  3  hours.  The  Toshiba 
T2200SX,  Toshiba  T3300SL,  and  the 
three  Texas  Instruments-built 
Gateway  Nomad  systems  come 
closest  to  this  ideal. 

CPU  PERFORMANCE  spans  a  5-to-l 

range  between  the  fastest  (the  Tandy 
4860  HD)  and  slowest  of  the  64 
monochrome  battery-powered 
notebook  systems.  If  you  plan  to  run 
Windows,  look  for  a  system  that 
performed  in  the  top  third. 

FOR  THE  64  monochrome  systems, 
the  average  battery  life  was  2.5  hours; 
20  systems  ran  for  at  least  3  hours.  The 
Gateway  Nomad  425DXL  and  NCR 
Safari  NSX/20  each  topped  4  hours. 
Systems  with  AMD  CPUs  had  slightly 
better  battery  lives  than  Intel  Sl^ 
based  systems. 

AS  WINDOWS  workstations,  these 
systems  come  up  short  on  graphical 
power.  Only  five  units  generated 
Graphics  Winmark  scores  of  more 

desktop  PCs  using  the  same  CPUs.  AMD 
CPUs  powered  13  of  the  systems.  In  this 
review,  there  were  no  laptop  or  notebook 
systems  based  on  the  Cyrix  486SLC  chips, 
which  despite  the  name  are  more  like  386 
than  486  chips  (see  Bill  Machrone's  View- 
points column  for  details). 

Among  the  65  battery-powered  mono- 
chrome notebooks,  the  range  of  CPU  per- 
formance was  5  to  I  from  fastest  (the 
Tandy  4860  HD)  to  slowest  (Intelec's 
Halikan  386SX/20),  based  on  PC  Labs' 
processor  test.  (Among  all  portables  re- 
viewed, including  the  color  luggables,  the 
performance  range  expanded  to  8  to  1.)  If 
you're  running  Windows-based  applica- 
tions, you  will  appreciate  the  extra  horse- 
power a  486  CPU  provides. 

You'll  also  want  fast  video,  and  it  was 
here  that  many  of  the  battery-powered 
notebooks  fell.  Only  five  monochrome 


than  2  million  (fast  desktop  PCs 
produce  4  to  8  million).  Only  a 
handful  have  built-in  pointing 
devices. 

NOTEBOOKS  USINO  PCMCIA- or 

JEIDA-style  option  cards  for  modem 
communications  will  limit  users  to 
2,400-bps  communications  until  1993. 
Only  the  Compaq  LTE  Lite/25,  LTE 
Lite/20,  LTE/386S/20,  Dell  System 
325N,  and  Toshiba  T4400SX  note- 
books currently  offer  fast  internal 
9,600-bps  modems. 

NOTEBOOK  COMPUTERS  will  shift 

from  5-volt  to  3.3-volt  operation  by 
1993,  with  the  potential  to  double 
battery  life.  Look  for  hybrid  systems 
later  this  year.  200MB  hard  disks  will 
also  be  available  next  year. 

SUBNOTEBOOK  COMPUTERS 

weighing  2  to  4  pounds  (plus  a  half- 
pound  floppy  disk  drive  connected  by 
a  cable)  will  ship  this  summer. They 'II 
have  386SX  or  386SL  CPUs  and  1 .8- 
or  2.5-inch  hard  disks.  Most  will  have 
nonilluminated  screens  to  stretch  the 
battery  life,  and  slightly  compressed 
keyboards. 

systems  generated  Graphics  Winmark 
scores  of  more  than  2  million:  the 
Compudyne  486DX/33,  Gateway  Nomad 
425DXL.  Tandy  4860  HD,  and  Toshiba 
T4400SX  in  its  LCD  and  gas-plasma  ver- 
sions. By  way  of  comparison,  a  low-cost 
frame-buffer  video  adapter  based  on  the 
Tseng  4000  chip  set  running  on  a  386SX/ 
20  desktop  PC  might  produce  a  Winmark 
score  of  1  million,  or  2  million  on  a  486/33. 
But  accelerator-based  cards  such  as  the 
ATI  Ultra  or  those  based  on  the  S3  chip 
set  that  are  the  right  choice  for  desktop 
performance  produce  Winmark  scores  in 
the  range  of  4  to  8  million  (see  "The  Per- 
fect PC,"  PC  Magazine,  July  1992  for 
more  information),  and  PC  Labs  has 
tested  systems  due  later  this  year  that  pro- 
duce Winmark  scores  of  15  to  20  million. 
(Among  the  color  portables  we  review- 
ed, nearly  half  the  products  managed 
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Make  My  Day:  User-Friendly  Laptop  Features 

It's  the  little  things  that  make  you  love  or  bate  your  portable  PC.  Here's  a  thumbs-up,  thumbs-down 
sampling  of  the features  that  make  a  positive  or  negative  difference. 


EIGHT  CURSOR  KEYS  Tha  four  directional  keys  should  be  full-size  and  In  an  Inverted-T  layout,  as  on  desktop  PCs.  There  should  be  separate 
Nome,  End,  PgUp,  and  PgDn  keys.  The  middle  photograph  shows  an  Inverted-T  layout,  but  the  keys  aren't  regulatlon-size,  and  they  double  as 
Home,  End,  PgUp,  and  PgDn— definite  minuses.  IWo  minuses  go  to  systems  with  no  Inverted-T  key  layout  at  all. 


REMOVABLE  HARD  DISK  The  removable  hard  disks  en  the  Epson  NR-      EASY-ACCESS  COHHECTORS  Rather  than  a  mammoth  single-hlnged  doer, 


SL  systems  make  It  a  snap— literally— for  several  people  to  share 
one  laptop  without  the  hassles  of  loading  and  unloading  personal 
files  every  time  they  hand  off  possession. 


your  notebook  should  have  one  small  door  for  the  commonly  used  con- 
nectors (mouse,  modem,  and  transformer)  and  another  for  the  less- 
used  i/0  ports  (printer  and  expansion  unit).  Better  still:  sliding 
connector  doors,  which  are  less  likely  to  break  off. 


FULL-SIZE  FUNCTION  KEYS  A  real  plus  is  full-width  function  keys  that  are  In  roughly  the 
same  position  as  on  desktop  keyboards.  Hote  that  there  are  12,  not  10.  Tiny  function  keys 
are  hard  to  manipulate.  A  good  feature,  though.  Is  the  red  that  distinguishes  convenient 
user  features,  like  the  LCD/CRT  toggle  switch. 


POWER-CORD  FASTENER  Whan  you're  In  a  hurry 
to  pack  your  laptop  and  go,  the  Velcro  fasten- 
ers on  the  Compaq  LTE  Lite  series'  transform- 
ers hold  your  power  cord. 
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POWER  TRANSFORMERS  Small  Is  In  for  road  warriors,  and  nothing  beats 
Toshiba's  21-ounce  transformers.  Compare  these  with  NCR's  2.4-pound 
transformer. 


[I   PORT  REPLICATOR  ZDS's  $149  port  replicator  provides  the  one 
feature  all  laptop  users  want— quick  connections  for  all  their 
cables— without  the  $7S0  to  $1,000  expense  of  a  doclclng  station. 
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FIRST-CLASS  SCREEN  FOR  COACH  TRAVELERS  Sear-hinged  screens  are  a 
hassle  when  you're  flying  coach  and  the  passenger  in  front  of  you  re- 
clines the  seat.  BCC's  Avanti  025  and  SL007  appear  to  be  hinged  in  back, 
but  as  they  open,  their  screens  actually  slide  forward  for  a  convenient 
viewing  angle,  no  matter  how  cramped  your  work  space. 


INCOMPLETE  DISPLAYS  VGA  text  mode  displays  400  pixels,  not  480, 
from  top  to  bottom.  Many  laptops  draw  a  blank— literally— and 
leave  vacant  the  top  and  bottom  10  percent  of  your  display.  If 
your  system  doesn't  have  a  display-stretcher  utility,  get  laptop 
UltraVision,  from  Personics  (800-445-3311.  508-897-1575). 


PCMCIA  MODEM  Tiny  credit  card-size  slots 
can't  hold  anything  more  sophisticated  than 
a  2,400-bps  MNP  5  modem.  The  cards  require 
a  klunky  adapter  cord  for  converting  from 
PCMCIA  to  RJ-11  (except  the  NCR  Safari  NSX/ 
20,  which  has  an  integrated  RJ-11  jack). 


If  your  floppy  disk  drive 
loads  from  the  front  rather  than  from  the 
right  side,  its  access  won't  be  obscured  by  a 
clip-on  trackball.  A  floppy  disk  drive  located 
on  the  portable's  side  can  be  problematic. 


BUILT-IN  POINTING  DEVICES  The  Apple 
PowerBook  puts  PC  laptops  to  shame  with  its 
large,  readily  accessible  trackball.  But  any 
built-in  trackball  is  better  than  none.  The 
portables  from  CompuAdd,  Compudyne,  IBM, 
Sharp,  and  Tandy  all  include  trackballs. 
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Suitability  to  Task: 
Monochrome  Portable 
Computers 

Only  the  systems  from  Dell,  Gateway 
2(KK).  and  NCR  come  close  to  com- 
bining the  light  weight,  long  battery 
life,  and  y.6(M)-bps  data/fax  modem 
support  necessary  to  be  excellent 
road  warriors.  And  we  could  not  find 
the  ideal  Windows  notebook — with 
strong  graphics  capabilities,  a  built-in 
pointing  device,  a  12()MB  hard  disk, 
and  adequate  power  management  lor 
the  graphical  environment. 

Road  warrior/communications  measures  how 
complete  a  traveling  companion  your  system  is. 
Important  factors  include  a  light  travel  weight,  a 
long  tuttery  life,  and  good  communications  options 
The  ratings  for  the  necessary  features  range  from 
excellent[a  travel  weight  no  more  than  7  pounds,  an 
excellent  screen  measuring  at  least  9  inches 
diagonally,  exceptional  power-conservation 
features  combined  with  a  good  battery  life,  a  9,600 
bps  internal  modem  with  9,600-bps  fax  capability, 
and  an  BOMB  hard  disk)  down  to  poor  (a  40MB  hard 
disk  and  a  2.400-bps  modem)  Systems  without 
internal  modem  support  did  not  qualify. 

DOS  applications  describes  each  system's  ability 
to  run  DOS  software  competently  An  excellent 
system  has  at  least  a  25-MH2  386  processor  It  must 
have  an  BOMB  hard  disk  available;  disk,  memory, 
and  video  performance  in  the  top  25  percent  on  PC 
Magazine  Labs'  Hardware  Performance  Tests, 
Release  6.0,  and  an  excellent  display  measuring  at 
least  9  inches  diagonally.  Systems  rated  as  good 
feature  a  60MB  hard  disk  option,  benchmark  test 

Winmark  scores  of  2  million,  with  the 
Compaq  Portable  486C  on  top  with  a 
Winmark  score  of  3.2  million. 

NEW  MTTERY  TEST:  ZDI6IT 

Because  battery  life  is  so  important,  PC 
Labs  and  ZD  Labs  developed  a  more 
real-world  battery  rundown  test  that  al- 
lows a  system's  power-conservation  fea- 
tures to  come  into  play.  It's  called  the 
ZDigit  Rundown  test,  so-named  because 
a  mechanical  finger  taps  the  keyboard  ev- 
ery 10  minutes  to  bring  hibernating  sys- 
tems back  to  life.  ZDigit  is  an  addition  to 
our  Battery  Rundown  test,  which  repre- 
sents a  near-worst-case  scenario.  On  aver- 
age, ZDigit  battery-life  measurements 
are  one-third  longer  than  those  of  the 
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Product 

Name 

GOOD  {millNI 

P 

Road  warrior/conimiinicalions^ 

o  o 

lulNI 

DOS  applicaliont 

•  • 

o  o 

Windom  applications 

•  • 

•  o 

b 

Desktop  roplacemont 

•  • 

•  • 

m 

N/A — Not  applicable:  The  product  does  not  peclorm  this  task. 

performance  in  the  top  half  of  tfie  monochrome 
category,  and  a  display  with  at  least  an  8  5-inch 
measurement  diagonally. 

Windows  applications  are  among  the  most 
demanding  on  any  system,  so  we  made  this 
category  particularly  challenging  To  be  considered 
an  excellent  portable  for  this  task,  each  system  had 
to  have  memory  expandable  to  at  least  8MB.  a 
120MB  hard  disk  available,  Windows  graphics 
performance  in  the  top  25  percent,  based  on  PC 
Magazine  Labs'  Graphics  Winmark  test  score;  a 
display  measuring  at  least  9  inches  diagonally;  a 
built-in  pointing  device,  and  power  management 
that  works  under  Windows  None  of  the  systems 
met  these  requirements  Good  systems  included  an 
80MB  hard  disk,  performance  in  the  top  half  of  the 
monochrome  systems  reviewed,  good  displays,  and 
a  serial  and  a  mouse  port  (or  two  serial  ports). 

To  be  considered  a  suitable  desktop  replacement 
each  system  had  to  s.upport  a  docking  station  or 
provide  suitable  internal  expansion,  have  at  least 
386/25  performance,  offer  large  hard  disks,  and 
support  Super  VGA  on  an  external  monitor  We  also 
took  the  keyboard  layout  lor  support  of  an  external 
keyboard)  into  consideration. 

Battery  Rundown  test  (see  "ZDigit:  Ap- 
proaching Real-World  Battery  Life  Test- 
ing."). 

Intel  and  AMD  both  make  strong 


battery-life  performance  claims  for  the 
efficiency  of  their  386  SL  and  SXL  chips. 
The  AMD  chips  have  a  slight  advantage 
in  terms  of  battery  life  (in  proportion  to 
the  battery  size  in  each  system),  but  only 
by  5  or  10  minutes  on  a  3-hour  system. 
Given  the  number  of  variables  involved, 
we'd  say  that's  not  enough  of  a  margin  to 
allow  bragging  rights. 

More  important  is  the  trend  in  battery- 
life  improvement  that  all  portables  show. 
Some  of  that  improvement  is  masked  by 
vendors  using  smaller,  lighter  batteries, 
which  is  why  we  also  report  battery  life 
both  in  hours  and  in  hours  per  battery 
pound  in  our  Battery  Life  vs.  Portability 
charts.  Straight  battery  life  is  not  unlike  a 
car's  cruising  range;  the  bigger  the  gas 
tank,  the  farther  the  car  travels.  Battery 
life  per  battery  pound  is  a  measure  of  ef- 
ficiency, like  miles  per  gallon. 

The  average  for  all  monochrome  note- 
books was  2  hours  50  minutes;  the  median 
(half  the  machines  were  better,  half  were 
worse)  was  2  hours  28  minutes.  (The  five 
battery-powered  color  systems  each  aver- 
aged 2  hours  6  minutes.)  Nearly  a  third  of 
the  monochrome  systems,  20  units  in  all, 
lasted  at  least  3  hours  on  our  Battery 
Rundown  test,  with  2  systems  reaching  4 
hours:  the  Tl-built  Gateway  Nomad 
42.'5DXL  (486DX/25)  and  the  NCR  (for- 
merly AT&T)  Safari  NSX/20  (386SX/20). 
Another  24  systems  managed  2  hours  or 
better,  and  21  systems  were  below  2 
hours. 

SUITABILITY  Tl  TASK 

If  you  were  to  create  an  ideal  portable, se- 
lecting from  a  composite  of  what  is  avail- 
able today,  it  would  probably  weigh  5  to  6 
pounds;  have  a  25-MHz  486SX  CPU,  a 
16MB  RAM  capacity,  a  120MB  hard  disk, 
fast  video  performance,  the  ability  to 
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FASTMICR 
^    REVEALS  THE 
✓  SECRET  BEHIND  THE 
IVOTEST  386  EVER! 
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IT'S  THE  AMD 

386  PROCESSOR! 


Want  the  fastest  386? 

Why  settle  for  anything  slower,  the  40  mhz 
Am386DXL  from  Advanced  Micro  Devices  is 
the  fastest  386  chip  on  the  market,  hands 
down.  Not  only  does  it  outperform  all  other 
386  chips,  it  even  outperforms  many  486 
processors  too.  When  looking  for  a  386  or  486 
PC,  look  for  the  Am386DXL-40;  it's  over  20% 
faster  than  33mhz  386  processors,  over  3 1  % 
faster  than  the  Cx486SLC-25,  over  50%  faster 
than  the  i486SX-20,  and  over  13%  faster  than 
the  i486SX-25  (in  MIPS  as  tested  by  Power 
Meter  vers.  1 .5).  The  data  speaks  for  itself  - 
don't  pay  more  and  get  less. 

PC  MAGAZINE 
INSTRUCTION  MIX  SCORES 


3.0  + 


i386/25  i486SX/20  i386/33  1486/25  Ain386/40 

According  to  a  Jan.  14  1992  PC  Magazine  Review,  the 
Am386/40  was  faster  than  all  other  386  processors,  it 
was  even  faster  than  most  available  486  processors! 

Look  under  the  hood. 

The  AMD  processor  is  easy  to  spot.  Just 
^^^HH  look  for  the  logo  to  the  left.  It's 
^^^^  the  only  way  to  get  the  fastest  386 

I  performance  at  the  price  of  an 

^  ordinary  386  PC. 


More  Power  Per  Dollar. 

Not  only  is  the  Am386DXL-40  faster  than 
the  1486-25,  it's  a  better  value  too!  The 
AMD  chip  costs  a  lot  less  than  the  price  of  the 


PERFORMANCE 
PER  DOLLAR 


i486SX-25 


Am386DXL-40 


1 
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Compare  the  cost  of  the  Am386DXL-40 
against  the  i486SX-25  and  the  faster  Am386 
chip  actually  costs  less!  FastMicro  really 
stretches  your  computing  budget. 

486SX  and  FastMicro  passes  the  savings  and 
performance  gain  on  to  you.  Plus,  there  is  no 
sacrifice  in  upgradablility  -  read  on! 

Certified  Compatible  -  of 
Course. 

The  Am386  processor  family  is  certified 
compatible  with  all  386  compatible  hardware 
and  software.  It  has  flawlessly  passed  tests 
from  every  top  computer  publication  and  has 
been  tested  in  over  1 00  different  386  systems 
(including  FastMicro's)  and 
passed  all  tests  without  a 
single  failure  or  incompati- 
bility. Its  compatibility  has 
even  been  certified  by 
XXCAL  Testing  Labs. 
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Buy  Today  -  Upgrade 
Tomorrow. 

The  FastData  386-40  is  the  most  upgrad- 
able PC  on  the  market!  Not  only  do  you  get 
the  most  power  for  your  money  today,  but 
you  can  upgrade  your  system  to  current 
and  future  486  processors.  Unlike 
competitors'  very  expensive  propri 
etary  upgrade  cards,  all  you  do  is 
plug  in  a  new  processor  &  a  $20 
clock  crystal  (the  silver  part  at  the  Look 
top  center  of  the  board)  and  T^S^ 
change  some  jumper  settings.       386/40  or  the 

J.  o        ^  ,  .  ,  ,       FastData  386SX  and 

Processors  &  crystals  are  widely   you'll  see  the  amd  proces 

available.  You  can  install  i486DX,     '^f  yo"rassurance  of  iight- 

'  nine  fast  performance. 

i486DX/2,  i486SX,  announced 
AMD  486  CPUs  &  even  promised  next  gen- 
eration upgrade  processors,  all  up  to  50mhz 
external  clock  rate  (lOOmhz  for  DX/2s  and 


BUYER'S  CHECKLIST 

FastData  Other  Other 
386/40   386's  486SX"s 


386  Priced 

X 

X 

40mhz  Perfonnance 

X 

486SX  Overdrive  Ugr. 

X 

X 

486DX  Upgradeable 

X 

486DX2  Upgradeable 

X 

Cache  Upgradeable 

X 

170mb  Conner  Drive 

X 

7  Drive  Bays 

X 

Dual  Cooling  Fans 

X 

CE  On-Site  Service 

X 

7th  Year  in  Business 

X 

m 

7 

other  doubler  designs).  That's  more  flexibili- 
ty than  other  companies'  486  computers. 
FastMicro  really  maximizes  value  today  and 
protects  your  investment  tomorrow! 


FastMicro's 
got  the  new 
Am386SXL/33 


The  Fastest  386SX 

The  latest  high  performance 
386  processor  from  Advanced 
Micro  Devices  is  the 
Am386SXL-33.  It's  32% 
faster  than  25mhz  386SXs 
and  combined  with 
FastMicro's  16K  opti- 
mized cache,  it  boosts 
performance  to  74% 
above  normal  386SX-25  lev- 
els. 

FastAAicro  includes  the 
fastest  386  chips. 

Don't  settle  for  less,  FastMicro's  new 
386/40,  386SX/25  &  386SX/33  utilize  high 
performance  386  processors  and  do  it  at  a 
price  that  will  make  ordinary  386 
PCs  obsolete.  Plus  FastMicro 
backs  every  PC  with  its  award-^' 
winning  support  and  service. 
Turn  the  page  to  learn  more! 


FASTMICRO  PRESENTS 
THE  FASTEST  386  PC'S 

FastData  386/40 

$1499 


INCLUDES 

Am386DXLTM  40mhz  Processor 
64K  Static  RAM  Cache 
Upgradable  to  486  Processors. 
4  megabytes  of  high  speed  RAM. 
170  mb  17ms  IDE  hard  disk,  1:1  inter- 
leave with  32  K  cache. 
1 .2mb  5.25"  &  1 .44mb  3.5"  drives. 
New  Generation  Desktop  Case. 
72hz  Non-interlaced  14"  SuperVGA  color 
monitor,  1024x768  resolution. 
16  bit  SVGA  card  with  Imb  Ram,  32,768 
Colors  &  Windows  Accelerator. 
Clock  calendar,  parallel  port,  game  port 
and  two  serial  ports. 
8  expansion  slots,  2  occupied. 
Microsoft  Windows  3.1  &  Mouse. 
MS-DOS  5.0. 
FastMicro  Peace  of  Mind. 


A  System  That's  Cool  & 
Quiet?  FastMicro  Innovates. 

Every  new  desktop  FastData  PC 
comes  with  dual  cooling  fans.  It  has  a 
main  fan  that's  quieter  than  fans 
in  ordinary  PCs-  plus,  it  includes 
a  special  second  fan  that  comes  on 
only  when  the  system  gets  wann.  A 
cooler  system  lasts  much  longer  -  a  concern  particu- 
larly when  upgrading  to  higher  heat-producing  clock 
doubler  chips. 

Fourth  Generation  Case 

Our  new  desktop  case  has  been  developed  to 
afford  maximum  strength,  expandability  and 
protection  in  a  versatile  and  compact  design. 
From  the  minute  you  look  inside,  you  know 
this  is  not  like  the  minimum  cost  cases  most  of 
our  competitors  use.  It  includes  no  less  than 
seven  drive  bays  and  has  extra  protection  against 
radio  interference. 


Powerful  1 70  Mb  IDE  Drive. 

FastMicro  includes  Conner's  CP-30174  170mb 
IDE  hard  drive  standard  in  the  FastData  386/40. 
Conner  has  a  rep-  ^%^^^^rjuri 

utation  for  build- 
ing the  most  reliable  drives 
on  the  market,  in  fact,  the 
CP-30174  has  a  MTBF  (mean 
time  between  failures)  rating  of 

more  than  1 50.000  operating  hours.  If 
you  ran  your  FastData  sys- 
tem 24  hours  a  day  - 
that's  more  than  /  7 
\ears\  Couple  this  with 
a  <17  millisecond 
access  time  and  32K 
luilt-in  cache  and  you  won't 
w  am  to  gamble  on  a  less  rep- 
utable drive. 


Ultra-Fast,  Ultra  Clear  Video 

Order  the  FastData  386/40  and  we'll  include  a 
High  Performance  Windows  Video  Accelerator 
Card  at  no  extra  charge.  Its  Tseng  Labs  ET-4000 
graphics  accelerator  runs  Windows 
five  times  faster  than  stan- 
dard VGA  cards  and  its 
Sierra  Ramdac  Hi-color 
chip  delivers  up  to  32,768 
colors.  We  top  your  system 
oif  with  a  Non-interlaced  Super  VGA  monitor 
with  resolutions  to  1024  x  768  and  a  sparkling 
72hz  refresh  rate.  Order  either  of  our  Am386SXL 
models  and  we  include  the  non-interlaced  moni- 
tor with  a  Imb  Super  VGA  Card  (it's  three  times 
faster  than  standard 
cards). 

Rememt)er,  when 
you  buy  from 
FastMicro,  you  can 
choose  from  hundreds 
of  hardware  and  soft- 
ware products  to 
enhance  your  system. 


EDITOR'S  CHOICE 
VIDEO  BUNDLE 

Upgrade  your  FaslDala  JS6  syslein  lo  the 
PC  Magazine  Kditon'  Choice  Diamond 
Stealth  X  'KAM  and  the  PC  Magazine 
F.diinn '  Choice 
MM,  I  nloniew/IS 
l>  "  Super  VGA 
Miiiiilar  for  just 

s.m 


Legendary  FastMicro  Service 

FastMicro  backs  up  all  FastData  PC's  with  the 
most  comprehensive  service  in  the  business. 
Seven  day  a  week  toll-free  technical 
support  is  included  for  as  long  as 
you  own  your  FastData  PC.  In  the 
unlikely  event  a  part  should  fail 
during  the  one  year  warranty, 
we'll  express  ship  you  the  GE  Computer  Service 

replacement  part.  If  we  still  can't  resolve  the 
problem,  we'll  send  GE  on-site  or  replace  the  sys- 
tem at  no  charge. 

"FastMicro  has  lasted  while  scores  of 
other  companies  have  come  and  gone" 
-Computer  Buyer's  Guide  10/91 

Why  buy  your  PC  from  one  company  and 
your  software  and  peripherals  from  another? 
FastMicro  supports  you  better  with  our  complete 
inventory  of  all  the  leading  computer  products  at 
low  FastMicro  prices. 

Satisfaction  Guaranteed 

We'd  love  to  add  you  to  the  FastMicro  family 
of  satisfied  customers.  Every  FastData  386  PC 
comes  with  our  30  day  money  back  guarantee  - 
you're  going  to  very  satisfied.  Call  800-551-0386. 

FastData386SX/25 

$1299 

Am386SXLTM  25mhz  Processor 
4  megabytes  of  high  speed  RAM. 
^  120  mb  17ms  IDE  hard  disk,. 

1 .2mb  5.25"  &  1 .44mb  3.5"  drives. 
-V  Mini-Tower  Chassis. 

72hz  Non-interlaced  14"  Super 
VGA  monitor,  1024x768  resolution. 
1 6  bit  SVGA  card  with  1  mb  Ram. 
Clock  calendar,  parallel  port,  game 
port  and  two  serial  ports. 
—  MS-DOS  5.0,  Microsoft  Windows 
3.1  &  Mouse  Included. 

FastData386SX/33 

$1339 


MCRO 


1-800-551-0386 


Adds  a  16K  Static  Ram  Cache 


FastMicro,  Inc. 
4405  East  Baseline  Road 
Phoenix,  AZ  85044 
TolT-Free:  800-551-0386 
Fax:  602-431-8300 

(£)  iw:  I-aMMK-n..  Im.-  A111W6  is  j  inKlcnuui  »>(  Ad\;uKVil  Mk-fn  IVviuv  All  Hhcr 
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CnCLE  032  ON  READER  SERVICE  CARD 


1992  Service  and  Reliability  Survey 


8,592  PC  Magazine  subscribers  answered 
our  survey  on  service  and  reliability  in  the 
PC  industry.  Here's  how  they  rated  14  of  the 
top  laptop  and  notebook  vendors  for  overall 
product  reliability,  service,  and  support, 
along  with  the  likelihood  of  buying  again 
from  the  same  vendor. 


The  1 992  PC  Magazine  Service  and  Reliability  Survey  was  published  in  our  May  26, 
1992,  issue.  The  following  tables  summarize  the  numerical  results  from  the  laptop  and 
notebook  computer  section  of  our  survey. 

These  PC  Magazine  subscriber  ratings  of  laptop  and  notebook  PC  manufacturers 
are  based  on  8,592  responses  and  cover  those  brands  the  participants  used  in  the  past 
two  years. 

We  calculated  an  average  score  for  each  manufacturer,  based  on  responses 
reported  on  a  scale  of  1  (the  lowest  rating)  to  1 0  (the  highest  rating).  As  with  any 
sample  survey  reporting  average  ratings,  there  is  a  margin  of  error  associated  with 
each  score;  small  differences  in  ratings  may  not  be  significant.  This  was  taken  into 
consideration  when  we  conducted  the  analysis  For  more  details,  see  our  May  26  issue. 


The  1992  PC  Magazine  Service  and  Reliability  Survey 


LAPTOPS  AND  NOTEBOOKS  (BY  MANUFACTURER) 


Overall  PC  reliability 

Future  likelihood  of 
buying  from  the  vendor 

Satisfaction  with  repair  service 

Satisfaction  with  technical  support 

Zeos  International  Ltd. 

9.18 

Dell  Computer  Corp. 

8.53 

Dell  Computer  Corp. 

889 

Dell  Computer  Corp. 

9.12 

AST  Research  Inc. 

8.91 

AST  Research  Inc. 

833 

Zeos  International  Ltd. 

8.57 

Zees  International  Ltd. 

868 

Toshiba  America  Information  Systems  Inc  8.81 

Zeos  International  ltd 

8  28 

AST  Research  Inc. 

8.26 

AST  Research  Inc. 

8.06 

Dell  Computer  Corp 

8.80 

Toshitia  Amenca  Information  Systems  Inc 

7  65 

Compaq  Computer  Corp 

794 

Compaq  Computer  Corp 

7.79 

Compaq  Computer  Corp 

8.74 

CompuAdd  Computer  Corp 

744 

IBM  Corp 

783 

CompuAdd  Computer  Corp 

7.67 

Tandy  Corp./GRiD  Systems  Corp. 

867 

Compaq  Computer  Corp. 

7.18 

Toshiba  America  Information  Systems  Inc 

765 

Toshiba  Amenca  Infonnation  Systems  Inc. 

7.63 

Texas  Instruments  Inc 

8B3 

Texas  Instruments 

6.75 

CompuAdd  Computer  Corp. 

750 

IBM  Corp 

761 

IBM  Corp 

8.57 

Sharp  Electronics  Corp 

663 

Bondvyell  Industrial  Co. 

7.43 

Bondwell  Industrial  Co. 

7.41 

Bondwell  Industrial  Co.  Inc. 

8.51 

Bondwell  Industrial  Co 

660 

Tandy  Corp./GRiD  Systems  Corp. 

732 

Tandy  Corp  /GRiD  Systems  Corp 

7.33 

Epson  America  Inc 

846 

IBM  Corp 

611 

NEC  Technologies 

7.27 

Epson  America 

7.06 

CompuAdd  Computer  Corp. 

845 

Tandy  Corp.ASRiD  Systems  Corp 

5.98 

Sharp  Electronics  Corp 

715 

NEC  Technologies 

7.00 

NEC  Technologies  Inc. 

8.28 

NEC  Technologies 

5.81 

Texas  Instruments 

693 

Texas  Instruments 

6.72 

Sharp  Electronics  Corp. 

8.2S 

Epson  America 

5.48 

Zenith  Data  Systems 

6.78 

Zenith  Data  Systems 

6.70 

Zenith  Data  Systems 

7.97 

Zenith  Data  Systems 

5.40 

Epson  America 

669 

Sharp  Electronics  Corp. 

653 

Average 

8.59 

Average 

6.87 

Average 

7.59 

Average 

7.52 

Scale  1  llov^est  rating)  to  1 0  (highest  ratmgl 

drive  the  built-in  LCD  panel  and  an  exter- 
nal monitor  simultaneously,  a  nickel 
hydride  battery  and  intelligent  power 
management  that  together  deliver  3  to  4 
hours  of  continuous-on  battery  life,  a 
small  quick-charge  transformer,  a  built-in 
pointing  device,  eight  (not  four)  cursor/ 
page  movement  keys,  and  a  slot  for  a 
9.600-bps  data/fax  modem  (PCMCIA 
slots  won't  do).  The  monochrome  system 
should  cost  you  about  $3,500.  and  an  ac- 
tive-matrix color  system  about  $5,000. 

Among  the  80  systems  we  review,  no 
one  unit  provides  all  these  features,  and 
the  ones  that  provide  most  of  them  may 
carry  a  premium.To  help  you  focus  on  the 
features  that  matter  to  you.  we  have 
added  Suitability  toTask  ratings  that  mea- 
sure each  portable  system's  applicability 
for  use  in  four  areas: 

•  e-mail,  communications,  and  general- 
purpose  road  warrior: 

•  DOS  workstation: 

•  Windows  workstation: 

•  and  Desktop  replacement  (the  por- 
table is  your  system). 

Rather  than  grade  on  a  curve,  which 


ensures  that  some  fraction  of  the  ma- 
chines would  receive  scores  of  Excellent 
on  each  task,  we  set  criteria  based  on 
what  we  believe  users  want,  even  if 
today's  technology  is  slow  to  provide  it. 
For  instance,  because  Windows  applica- 
tions are  such  disk-space  hogs,  and  be- 
cause we  believe  clip-on  pointing  devices 
(such  as  Microsoft's  BallPoint  Mouse  and 
the  Logitech  TrackMan  Portable)  are  ter- 
minally clunky,  our  scoring  for  the  Win- 
dows portion  requires  a  120MB  hard  disk 
and  a  built-in  pointing  device  (not  a 
bundled,  clip-on  unit)  to  be  eligible  for 
the  Excellent  rating  in  this  category.  Like- 
wise, to  receive  a  score  of  Excellent  for 
Road  warrior/communications,  we  re- 
quire an  internal  9.6(K)-bps  data/fax  mo- 
dem. 

TRENDS:  488SX,  3.3  VOLTS,  120MB 

Based  on  the  portable  systems  we  review 
here  and  those  systems  looming  on  the 
horizon,  we  see  these  trends  emerging: 
•  By  year's  end.  the  486SX  or  486DX 
will  be  the  CPU  of  choice  for  perfor- 
mance-oriented business  users  as  Intel 


compresses  the  prices  for  386SX,  386SL, 
and  486SX  chips  and  introduces  lower- 
power  versions  of  the  486  line. The  4865X7 
25  systems  in  this  review  run  three  to  four 
times  as  fast  as  the  slowest  of  the  386SX 
systems.  (The  486SX  is  a  486DX  minus 
the  math  coprocessor.)  All  told,  six  of  the 
monochrome  notebook  systems  and  nine 
of  the  color/specialty  systems  had  486SX 
or  DX  CPUs.  Later  this  year.  AMD  will 
enter  the  market  with  two  low-power  486- 
compatible  chips— the  Am486DXLV-20 
and  Am486DXLV-25.  Note  that  as  por- 
tables get  smaller,  chip  names  seem  to  get 
longer;  it's  possible  that  within  a  year  or 
two  the  product  name  may  no  longer  fit 
on  the  case. 

•  Low-voltage  PCs  will  substantially  im- 
prove battery  life.  Hybrid  systems  using  a 
combination  of  5-volt  and  3.3-volt  compo- 
nents will  appear  this  year,  more  to  give 
the  engineers  experience  than  to  give  you 
gobs  more  battery  life.  Early  next  year,  we 
will  see  systems,  primarily  486-based,  that 
use  3.3-volt  components  exclusively.  They 
have  the  potential  to  wring  twice  as  much 
life  from  a  battery  and  use  alkaline  batter- 
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Ybn  can't  fit  five  hard-working  people  into  just  any  notebook 
computer.  But  the  Epson*  NB-SL™  line  features  a  unique, 
removable,  pocket-size  hard  drive  that's  loaded  with  possibilities. 
So  now,  armed  with  their  own  removable  drives,  any  number  of 
usen  can  share  one  NB-SL  without  sharing  data. 

What's  more,  these  drives  are  extremely  easy  to  transport 


or  lock  away  for  extra  security.  You  can  even  create  a  library  of 
drives,  each  with  its  own  t^pe  of  information.  Or,  add  an  optional 
adapter  and  plug  your  drive  directly  into  your  desktop  computer. 

To  find  out  more  about  the  N&5L,  call  800-289-3776  for  our 
free  demo  diskette,  and  the  name  of  your  nearby  Epson  dealer. 
Then  round  up  three  or  four  friends  and  come  in  for  a  test  drive. 
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ies  as  permanent  or  temporary  power 
sources. 

•  Hard  disk  manufacturers  are  finally 
beginning  to  deliver  1 2()MB  2.5-inch  disks 
in  quantity,  releasing  a  pent-up  demand 
from  users  who  found  that  8()MB  just  isn't 
good  enough.  Look  for  2(X)MB  floppy 
disk  drives  by  early  1993.  Even  smaller. 
1.8-inch  disks  are  now  becoming  avail- 
able, but  capacities  are  comparatively 
wimpy  (20MB  to  40MB  currently).  Until 
they  pass  100MB  (by  1993).  they  will  be 
targeted  at  subnotebooks  and  tablet  sys- 
tems, not  notebooks.  Further  out  on  the 
horizon  are  low-powered  hard  disks,  es- 
pecially designed  for  low-voltage  sys- 
tems. 

•  Active-matrix  color  portables  will  con- 
tinue to  command  hefty,  relatively  un- 
changed premiums  of  about  $2.(KK)  over 
the  cost  of  comparable  monochrome  sys- 
tems. While  the  viewing  quality  of  less  de- 
sirable passive-matrix  color  portables 
won't  get  much  prettier,  as  the  premium 
relative  to  monochrome  systems  falls 
from  $1,000  to  well  under  $500.  passive- 
matrix  systems  will  entice  buyers  who  rea- 
son thus:  No  matter  how  washed  out,  it's 
got  to  be  better  than  staring  at  a  mono- 
chrome display. 

•  Among  notebook  alternatives,  we  will 
see  useful  products  in  the  subnotebook, 
or  almost-notebook,  category  comprising 
systems  weighing  3  to  4  pounds  each. 
These  subnotebooks  have  a  slightly 
squeezed  keyboard,  a  hard  disk,  and  a 
nonilluminated  display.  We  have  been 
generally  dubious  about  no-floppy  por- 
tables in  the  past,  as  have  buyers  (all  no- 
floppy  laptops  to  date  have  flopped),  but 
that's  because  add-on  floppy  disk  drives 
weigh  2  to  3  pounds  each;  now  they  are 
less  than  a  pound  each  and  almost  fit  in 
your  shirt  pocket.  Look  to  Dell  to  be 
among  the  first  to  ship:  we  viewed  Dell's 
3.5-pound  Voyager  this  spring. 

The  category  comprising  pen-based 
(also  called  tablet  or  slate)  computers  re- 
mains immature.  Regardless  of  what  you 
may  hear  or  read  elsewhere,  there's  not 
much  useful  hardware  or  software  ready 
to  go.  Pen  computing  will  be  an  enormous 
market,  but  not  this  year.  As  with 
subnotebooks,  tablet  makers  arc  leaning 
toward  lighter  systems  with  nonillum- 
inated displays.  The  ones  we  have  seen  so 
far  are  pretty  hard  to  read. 

•  PCMCIA      (Personal  Computer 


Memory  Card  International  Association) 
slots  for  accessory  cards  are  appearing  on 
more  systems.  The  size  of  a  thick  credit 
card,  a  PCMCIA  card  can  hold  system 
RAM.  flash  (nonvolatile)  memory  of  up 
to  20MB,  execute-in-place  software 
burned  onto  ROM  chips  (meaning  the 
program  runs  from  ROM  without  being 
loaded  into  RAM),  slower-speed  mo- 
dems, and  network  adapters  (sometime 


by  different  companies;  they  are  grouped 
together:  Altec.  Austin,  and  Tenex;  Blue 
Star  and  Micro  Express  (386/25s);  Blue 
Star.  Micro  Express,  and  MicroStar 
(386SX/25S):  Matrix  Digital.  Mitsuba.  and 
Packard  Bell:  and  Polywell  and  Positive 
Corp.  are  a  few  examples.  We  tested  each 
system  individually,  rather  than  using  one 
of  the  twins  or  triplets  to  stand  in  for  its 
sibling. 


Austin  386SX-25  Notebook,  Alt 


next  year).  We  believe  any  vendor  who 
uses  the  PCMCIA  slot  for  the  modem 
made  a  big  mistake,  because  PCMCIA's 
limited  real  estate  currently  restricts  mo- 
dems to  2,400  bps.  Of  the  reviewed  sys- 
tems, four  feature  PCMCIA  slots:  the 
NCR  System  3170,  Sharp  PC-6781  Note- 
book, TI  TravelMate  3000  WinSX,  and 
Toshiba  T3300SL. 

•  Despite  the  growth  of  Windows, 
which  demands  a  pointing  device,  only  a 
handful  of  products  have  built-in 
trackballs,  and  they  are  halfhearted  ef- 
forts compared  with  the  front-and-center 
trackball  in  the  Apple's  PowerBook  sys- 
tems. Of  the  PC  products  reviewed  here, 
systems  from  CompuAdd  Express, 
Compudyne,  IBM, 
Sharp,  and  Tandy 
have  built-in  point- 
ing devices,  all  with 
different  implemen- 
tations. 


book.  Tenex  NB25SX 


IN  THIS  ISSUE 

Immediately  follow- 
ing this  introduction  are  the  reviews  of  the 
65  battery-powered  monochrome  note- 
book systems. The  color  and  specialty  por- 
tables are  reviewed  in  a  separate  feature. 
As  is  PC  Magazine's  custom,  the  PC 
reviews  are  arranged  in  alphabetical  or- 
der by  company  name.  Where  two  or 
three  essentially  similar  systems  are  sold 


Aliech  Tcclinology  Corp. 

Altec  3868l(/25  Notebook 

Austin  Computer  Sxslems  Inc. 

Austin  386SX-25  Notebook 

Tene.x  Computer  E.xpress 

Tenex  NB25SX 

Indistinguishable  from  each  other  on  the 
surface,  the  $2,345  Altec  386SX/25  Note- 
book, $2,195  Austin  386SX-25  Notebook, 
and  $2,095  Tenex  NB25SX  each  measures 
2  by  11  by  8.5  inches  (HWD)  and  weighs 
6.3  pounds  with  its  nickel  cadmium 
battery  installed. 
When  the  three  are 
stacked  against  the 
rest,  they  share  av- 
erage perfor- 
mance, along  with 
average  appear- 
ance and  price; 
when  compared 
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with  one  another,  the  Tenex  has  a  longer 
battery  life,  superior  service  and  support, 
an  included  2,4(X)-bps  data/4,80()-bps  send 
fax  modem,  and  a  lower  price. 

Each  one  of  these  Sampo  (Taiwan) 
clones  has  a  power-conserving  Am- 
386SXL/25  processor  and  accepts  up  to 
8MB  of  RAM  in  proprietary  SIMM  slots. 
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There  you  are,  slaving  away  in  some 
nondescript  molel  room  in  Mobile. 
Moline  or  Modesto  when  your  notebook 
computer  suddenly  refuses  to  open  the  file 
containing  the  speech  you're  giving 
tomorrow.  ^/ 
You're  sunk,  right?  Not  if  your  note-  ^ 
book  is  an  Epson*  NB-SLT 

The  NB-SL,  you  see,  comes  with  Epson's 
Extra  Care  Road  Service,"  an  innovative 
support  program  (free  while  your  notebook 


EPSON 
EXTRA 

cXr_e 


ROAD 
SERVICE 


And  because  the  NB-SL  features  a  unique 
removable  hard  drive,  you  won't  lose  one  bit 
of  your  precious  data— or  much  precious 
lime— in  the  process.  Simply  slide  the  drive 
out  of  the  old  notebook,  pop  it  into  the 
new  unit,  and  you're  ready  to  go  again. 
It's  fast,  hassle-free,  and  won't  cost  you 
a  cent 

Of  course, 
it's  not  just  service 
and  support  that  make  the  NB-SL  so  superior. 


is  under  warranty)  that  puts  expert  tech-  For  the  rest  of  die  story,  call  800-289-3776  for  our  fi-ee  demo 

nical  assistance  just  an  800  number  away  diskette,  and  the  name  of  the  Epson  dealer  nearest  you. 
If  we  can't  fix  your  computer  over        The  Epson  NB-SL  notebook  with  Extra  Care  Road 

the  phone,  we'll  overnight  you  a  Service.  You  could  say  it's  like  having  a  technical  expert 

replacement  unit  free,  anywhere  in  the  United  States.  with  you  at  every  turn. 
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Others  made  their 
computers  compatible 
with  ours. 

We  made  ours  more 
compatible  with  you. 


Making  computers  work  better  with  each  other  is  one 
thing.  Making  them  work  better  for  you  is  a  whole 
different  story.Thats  what  HelpWare*  is  here  for,  and  its 
yours  with  every  IBM  PS/2*  computer. 

llelpWare  is  a  full  range  of  services  and  support 
unmatched  in  the  industry,  and  HelpCenter*  is  at  the 
center  of  it  all.  Call  1 800  PS2-2227  with  any  PS/2,  DOS  or 
OS/2* question  Monday  through  Friday,  9  a.m.  to  5  p.m.  in 
your  time  zone,  and  you'll  get  a  specially  trained  IBMer 
whose  only  job  is  to  answer  your  questions.  And  that's  just 
the  start. 

IlclpWare  gives  you  everything  from  new  education 
centers  nationwide  and  new  ways  to  make  buying  a  PS/2 
even  easier  to  a  new  30-day  quibble-free  return  policy,  plus 
a  host  of  other  offerings.  Quite  simply,  the  most — the  best 
— service  and  support  you  can  get. 

After  all,  you've  got  the  hardware  and  software. 
Without  help,  you  could  be  nowhere. 

Introducing 

IBM  HelpWare  for  PS/2. 

A  full  range  of  services  and  support  n(^)ody  else  can  touch. 
HelpBuy?"  trade-ins,  leases,  loans,  money-hack  guarantee. 
HelpLearnT  in-person,  in-depth,  hands-on  education  centers. 
HelpCenten  for  fast,  thorou^  anstvers,  call  1  800  PS2-2227. 
A  host  of  other  offerings  available,  yours  with  every  PS/2. 


CIRCLE  066  ON  READER  SERVICE  CARD 


COVER  STORY 


Portable  PCs 


■  ZDigit:  Approaching  Real-World  Battery  Life  Testing 


by  Nick  Stam 

With  this  issue,  PC  Magazine 
introduces  the  ZDigit  Rundown  test. 
The  collaborative  effort  of  PC 
Magazine  Labs  and  ZD  Labs,  ZDigit 
is  an  automated  battery-testing 
system  that  approximates  a  PC's 
typical,  real-world  power  consump- 
tion: Notebook  PCs  run  this  test  with 
power-conservation  features  enabled. 

ZDigit  uses  a  combination  of 
hardware  and  control  software  to 
measure  battery  duration.  The 
software  component  runs  on  both  the 
tested  notebook  and  a  second  control 
PC.  The  notebook-based  software 
exercises  the  system  with  a  "real- 
world"  workload:  repeated  sequences 
of  video  and  hard  disk  activity 
followed  by  periods  of  inactivity,  until 
the  battery  is  drained.  (To  see  a  worst- 
case  scenario,  PC  Labs  also  runs  the 
Battery  Rundown  test,  for  which  the 
notebook's  power-management 
features  are  disabled.  The  two  results 
more  clearly  show  the  expected 
battery  life.) 

The  basic  ZDigit  hardware 
consists  of  a  custom  mounting 
platform  that  holds  up  to  two 
notebook  PCs,  keystroke  actuators 
affixed  to  robot  arms,  and  photo 
sensors.  Each  robot  arm  is  highly 
maneuverable  so  that  a  keystroke- 
actuator  mechanism  can  be  posi- 
tioned over  virtually  any  key  on  the 
notebook.  During  testing,  a  photo 

All  three  systems  were  tested  with  41VIB 
of  RAM.  and  while  the  Altec  and  Tcncx 
featured  8()MB  Conner  IDE  hard  disks, 
the  Austin  had  a  6()MB  Conner  IDE  unit. 
All  paired  a  Cirrus  Logic  GD6 10/620  chip 
set  and  256K  of  video  RAM  with  a  Sharp 
10-inch  monochrome  screen  displaying 
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sensor  is  mounted  directly  onto  the 
notebook's  screen  to  determine  screen 
illumination.  A  second,  control  PC 
outputs  commands  to  activate  the 
keystroke  actuator  and  receive  photo- 
sensor inputs.  The  control-PC's  I/O  is 
handled  through  a  serial  port  and  a 
game  port,  which  are  connected  to  a 
custom  interface  unit. This  unit 
provides  the  actual  link  between  the 
control  system,  keystroke  actuator, 
and  photo  sensor. 

Three  software  test  phases  are  used 
to  exercise  the  notebook  and  drain  the 


The  ZDigit  test  platform  In  PC  Labs. 


battery;  the  active  phase,  the  idle 
phase,  and  the  sleep  phase.  PC  Labs 
chose  2  minutes  for  the  active  phase,  2 
minutes  for  the  idle  phase,  and  10 
minutes  for  the  sleep  phase.  (We 
configure  the  power-conservation 
features  on  all  the  portables  the  same 
way.  We  set  the  hard  disk  and  screen  to 
time  out  after  2  minutes,  and  we 


disable  any  notebook-initiated 
standby  modes.) 

During  the  2-minute  active 
phase,  the  notebook-based  control 
software  performs  computations 
and  writes  time  stamps  to  the 
notebook's  display  and  hard  disk. 
Every  15  seconds  during  the  active 
phase,  the  control  PC  signals  the 
keystroke  actuator  to  depress  one  of 
the  notebook's  keys,  keeping  the 
screen  illuminated.  Each  keystroke 
also  resets  the  notebook's  screen 
timeout  counter  to  2  minutes. 

During  the  2-minute  idle  phase, 
the  notebook-based  control 
software  does  not  write  to  video  or 
disk,  allowing  the  notebook's  hard 
disk  to  spin  down  and  its  LCD  to 
blank.  What  follows  is  a  10-minute 
sleep  phase  (not  to  be  confused  with 
built-in  notebook  power-manage- 
ment sleep  or  standby  modes),  a 
period  of  inactivity  for  the  note- 
book. During  this  sleep  phase,  the 
control  software  running  on  the 
notebook  is  idle,  and  some  note- 
books can  reduce  the  CPU  speed 
and  power  consumption. 

The  entire  three-phase  cycle 
repeats  continually  until  the  battery 
is  drained.  Since  notebooks  are 
inactive  for  a  total  of  12  minutes 
between  each  active  phase  of  the 
test  process,  the  timing  accuracy  of 
ZDigit  scores  is  plus  or  minus  12 
minutes.  □ 


32  shades  of  gray  at 
VGA  resolution. 

If  you're  looking 
for  remarkable  bat- 
tery life  and  a 
power-conserving 
386SX/25  proces- 
sor, each  of  these  is 
worth  considering. 
A  Battery  Rundown  time  of  3  hours  25 
minutes  put  the  Tenex  ahead  of  the  Altec 
and  Austin,  both  of  which  were  just  shy  of 
3  hours  but  lasted  longer  than  three  quar- 
ters of  the  25-MHz  machines  we  tested. 
These  three  were  at  the  head  of  the  class 
on  our  new  ZDigit  Rundown  test,  which 
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by  contrast  is  con- 
ducted with  the 
notebooks'  power- 
conservation  fea- 
tures enabled.  The 
Tenex  placed  fifth, 
with  a  score  of  5 
hours  1 5  minutes. 
The  Austin  ran  for  4 
hours  48  minutes  and  the  Altec  just  1 
minute  less.  Power-conservation  features, 
the  same  on  all  three  notebooks,  include  a 
sequestered  suspend/resume  button 
above  the  keyboard  next  to  the  power 
switch;  auto  standby;  plus  screen  and  hard 
disk  savers. 
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Including  its  own. 
And  that's  just 
for  starters! 


ZEOS  has  taken  years  of  note- 
book experience  and  designed 
the  perfect  notebook.  Feature  for 
feature,  there  is  simply  nothing 
else  like  it. 

And  because  the  new  ZEOS/ 
SL  is  designed  and  buik  by  ZEOS 
we  can  offer  it  at  prices  that  will 
send  the  competition  reeling. 
Maximum  features,  minimum 
orices  —  It's  the  notebook  you Ve 
Deen  waiting  for. 

The  new  ZEOS  /SL.  Read  all 
about  it! 


Digital  brightness  and  contrast 
buttons  make  screen  adjustment 
so  easy. 


This  fine  Italian 
leather  carrying 
case  is  an  addi- 
tional option. 
Loaded  with 
pockets  and 
features  ev- 
eryone will 
appreciate. 


This  sliding  port  door  won't 
break  off  or  come  loose. 
Saves  your  fingers  too. 


an  external  VGA  color  monitor  for  simultaneous 
co-display.  Now  that's  what  people  want!  But 
that's  not  all. 

A  NOTEBOOK  KEYBOARD 
YOU'RE  GOING  TO  LOVE. 

Can't  someone  design  a  notebook  keyboard 
to  be  like  a  desktop  keyboard?  And  while  you're 
at  it,  be  sure  to  include  a  pointing  device  that's 
easy  to  use,  with  three  click  keys.  And  how 
about  making  sure  those  cursor  keys  are  full 
size  and  in  the  inverted-T  format.  And  all  the 
keys  should  have  good 
travel  and  that  "just  right" 
ergonomic  feel.  That  was 
the  keyboard  wish  list. 

So  we  designed  it. 
From  scratch.  Every  key 
was  re-designed  and 
re-sculpted.  Even  the  key- 
switch  mechanism  was 
invented  anew.  And  we 
added  the  mouse  key  for 
easy  cursor  control.  It 
is  the  absolute  perfect 
notebook  keyboard. 
What  else? 

Lots  else!  Like  the 
best  display  system  of 

any  notebook  available  anywhere.  We  listened 
here  too.  The  screen  is  10"  big  and  it's  easy  to 
read.  Plus,  it's  high  contrast  and  it's  fast.  It's 
also  very  easy  to  adjust.  People  said  contrast 
and  brightness  knobs  were  hard  to  use.  So 
we  replaced  them  with  soft  touch  buttons  that 
electronically  adjust  screen  settings  at  your 
command.  Then  we  really  got  creative. 

THE  ONLY  NOTEBOOK 
WITH  A  TILT  &  SWIVEL  DISPLAY. 

Your  new  ZEOS  Freestyle/SL  is  the  only 
notebook  in  the  world  with  a  screen  that  tilts, 
swivels  and  floats! 

Can  you  imagine  your  desktop  PC  without 


a  tilt  and  swivel  display?  Neither  could  we. 
So  why  not  incorporate  that  feature  into  a  note- 
book. With  the  ZEOS  Freestyle/SL  notebook 
you  can  adjust  the  screen  left  and  right  as  well 
as  up  and  down.  Now  you  can  truly  adjust  your 
notebook  screen  to  the  perfect  viewing  angle. 

This  comes  in  handy  in  other  ways  as  well. 
It's  easy  to  share  data  with  a  person  sitting 
next  to  you  by  turning  the  screen;  or  if  privacy 
is  in  order,  turn  it  away  so  only  you  can  see  it. 
Every  frequent  flier  will  appreciate  that! 

IT  FLOATS  TOO! 

And  then  there  is  the 
"floating"  screen.  When 
you're  facing  your  new 
ZEOS  Freestyle/SL,  the 
screen  actually  appears 
to  "float"  in  the  air  in 
front  of  you.  Adjustable 
over  a  wide  range  of 
angles,  it's  the  only  note- 
book that  can  really  be 
used  sitting  on  your  lap! 
Back  to  our  frequent 
fliers.  Because  the  screen 
floats  on  a  smaller  foot- 
print than  normally 
hinged  screens,  you  can  also  use  the  ZEOS 
Freestyle/SL  without  fear  of  the  person  in  front 
of  you  cranking  their  seat  back  and  doing  a 
"screen  crunch"  on  your  system. 

Reliability  is  truly  designed  in  from  the  ground 
up  in  your  ZEOS  Freestyle/SL.  Right  down  to 
the  port  access  door.  People  told  us  that  one  of 
their  pet  peeves  was  port  access  doors  falling 
off  competitors'  notebooks.  Not  a  problem  here. 
Your  industry  standard  serial,  parallel  and  VGA 
port  connectors  are  protected  by  an  ingenious 
sliding  door  that  won't  ever  fall  off. 

EXTRA.  EXTRA,  EXTRAS. 
READ  ALL  ABOUT 'EM! 

With  all  its  features,  we  might  have  stopped 
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NEW  ZEOS  FREESTYLE/SL  1 

ONLY  $1895 

■  Intel  25MHZ  386SL,  64K  cache!  | 

■  2MB  RAM  standard,  expandable 

to  20MB.  I 

■  60MB  hard  drive,  options  to 

180MB,  3.5    1.44MB  floppy.  > 

Backlit  10'  VGA  display  ] 

with  Tilt/Swivel  base.  < 
Simultaneous  display  with 

external  VGA  monitor.  ' 

■  Snap-in  and  -out  battery  packs  \ 
provide  for  a  real  3-4  hours  of  \ 
typical  operation  or  even  longer  , 


depending  on  your  applications.  ! 

■  Quick-charge  in  little  over  an  ] 
hour  with  the  small  lightweight  ,' 
AC  adaptor.  i 

■  8.5   X  11.3 ',  S.6  pounds,  built- 
in  soft  carrying  handle. 

■  81-key  keyboard  with  built-in  '. 


full-size  inverted  "T"  arrow  keys.  ■ 

■  Serial,  parallel  and  VGA  ports  ' 
with  standard  connectors  pro- 
tected by  a  durable,  easy-to-use  ! 
sliding  door.  No  more  broken 

doors  or  broken  fingernails!  ' 

■  30-Day  Money-Back  Guarantee, 
1  Year  Limited  Warranty,  ZEOS 
Customer  Satisfaction  Package.  < 

■  Loads  of  options.  Modems, 

carrying  coses  and  more!  I 

■  Designed  and  built  by  ZEOS 

right  here  in  the  USA.  1 

■  24-Hour-a-Day  Toll-Free  | 
Telephone  Support,  365  Days 

a  Year: 

■  Upgrade  Packages  Too:  Call  j 
for  details  about  absolutely 

loaded  systems  featuring  more  ' 
memory,  bigger  drives  and  ! 
Lotus  software. 

ORDER  NOW  TOLL  FREE: 

800-423-5891 

Fax  Orders:  612-633-1325 

Government:  800-245-2449  ) 

Hearing  Impaired  (TDD) 

Orders:  800-228-5389 
Outside  US  and  Canada:  j 

612-633-6131 
MasterCard,  Visa,  Discover,  | 
Am  Exp,  Z-Card. 

Open  24  Hours  a  Day,  I 
365  Days  a  Year!  1 


i 

J 

i 


Measuring  only  8.5"  x  11.3" 
just  like  a  notepad!  Easily 
fits  into  a  briefcase  yet  at 
5. 6  pounds  packs  all  the 
wallop  of  a  desktop! 


there.  But  we  didn't.  We've  made  more  options 
available  than  ever  before.  Like  our  14,400  bps 
V.32bis,  V.42,  MNPS'"  modem  with  9,600  bps 
send/receive  fax.  And  memory  up  to  20MB, 
hard  drives  to  180MB,  even  an  optional  Italian 
leather  carrying  case!  Extra  batteries  and 
a  charging  stand  are  available  too.  Call 
800-423-5891  for  all  the  details. 

ZEOS. 

m  RATED  NOTEBOOKS. 
SERVICE  &  SUPPORT! 

Your  new  ZEOS  Freestyle/SL  is  part  of  the 
same  great  ZEOS  family  of  products  that  has 
won  award  after  award  for  quality  and  service. 
PC  Magazine  recently  surveyed  notebook  users 
for  their  Service  and  Reliability  issue.  Their 
findings?  "Only  ZEOS  portable  PCs  achieved 
significantly  higher-than-average  ratings  in  all 
four  categories."  The  categories  were  reliability, 
future  purchase  plans,  repair  service  satisfac- 
tion and  technical  support.  And  remember, 
ZEOS  technical  support  is  24  hours  a  day,  365 
days  a  year,  toll  free.  And  we  back  your  new 
ZEOS  Freestyle  with  our  30- Day  Absolute 
Satisfaction  Money- Back  Guarantee,  One 
Year  Limited  Warranty  and  more. 

ORDER  YOUR  AMAZING 
ZEOS  FREESTYLE/SL  NOW! 

Ordering  your  new  ZEOS  notebook  is  easy. 
Simply  pick  up  the  phone  and  give  us  a  call. 
A  friendly  ZEOS  Systems  Consultant  is  ready 
to  answer  any  questions  you  may  have.  You're 
going  to  love  your  new  ZEOS  notebook! 

CALL  NOW  TOLL  FREE: 

800-423-5891 

Purchase  orders  from  Fortune  1000  companies,  governments  and  institutions 
are  subject  to  approval.  Leasing  programs  are  available.  All  prices  and  speci- 
fications are  subject  to  change  without  notice.  Please  call  to  confirm  pricing, 
specifications  and  warranty  details.  All  products  and  company  names  are 
trademarks  <)r  registered  trademarks  of  their  respective  holders.  C 1992,  ZEOS 
International.  Ltd..  530  5lh  Ave.  NW.  St.  Paul.  MN  55112  USA.  ZEOS  is  a 
publicly  iradedcompany  (NASDAQ symbol:  ZEOS).  X20-PCM-9208 
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More  features  at  a 
lower  cost  than  any 
other  notebook. 


Mod. 
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Foldout  slip-sheet 

1.  Open  the  foldout  page 

2.  Insert  this  sheet  with 

1.  Front  side  touching  the  free  page 

2.  Arrow  pointing  to  the  fold 

3.  Slice  the  folded  edge 

4.  Close  the  page  and  slip-sheet      ^S^IT^^^^"' — C 
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Tlie  only  notebook 
with  a  tilt  &  swivel 
display.  Great  for 
sharing  data  or 
keeping  it  private. 
Easily  adjusts  far 
perfect  viewing. 


^^^^^^^^ 


Built-in  mouse  key 
provides  easy  cursor 
control.  Leave  those 
bulky  mice  behind! 


ZEDS  Freestyle/SL 
2MB,  60MB  Only  S1895 


MORE  FEATURES  AT  A  LOWER  COST 
THAN  ANY  OTHER  NOTEBOOK. 
PERIOD. 

To  try  and  compare  the  new  ZEOS 
Freestyle/SL  to  any  other  notebook  on  the 
market  is  next  to  impossible.  Because  nothing 
else  has  all  its  features.  And  even  with  all 
these  great  features,  nobody  can  match  the 
price.  Features  and  price.  It  would  seem 
the  new  ZEOS  Freestyle/SL  is  the  best  of 
all  worlds.  It  is. 

DESIGNED  BY  USERS.  JUST  LIKE  YOU! 

That's  why  we  started  from  scratch.  We 
asked  our  customers,  people  just  like  you, 
what  it  is  they  want  in  the  perfect  notebook. 
The  result  is  perhaps  the  first  truly  American 
notebook.  Not  designed  by  some  big  outfit 
in  a  faraway  place.  But  by  ZEOS  and  our 
customers.  We  did  it  together  and  we  think 
you'll  like  the  results. 

The  first  thing  people  told  us  is  that  most 
notebooks  look  like  a  cigar  box  with  a  lid. 
They  told  us  they  wanted  more.  Not  only 
good  looks,  but  things  like  great  power  and 
great  battery  life.  Lightweight  too,  like  five 
pounds  and  change.  And  the  display  had  to 
be  both  crystal -clear  as  well  as  functional. 
And  the  keyboard  should  be  effortless  to 
use.  The  entire  product  had  to  be  extremely 
durable.  And  that  was  just  for  starters. 

SL  POWER.  SL  BATTERY  LIFE! 

We  listened  well.  Then  we  got  down  to 
work.  For  the  chipset  and  CPU  we  selected 


the  Intel  25MHz  SL.  We  then  built  in  a  high- 
speed 64K  SRAM  cache  as  standard.  We 
know  this  system  might  well  replace  a  desktop 
for  many  users. 

PC  Magazine  said  the  SL  chipset  is  "the 
way  to  go"  and  we  agree.  The  ZEOS  Freestyle/ 
SL  incorporates  the  very  latest  in  power- 
saving  features.  You  can  easily  go  in  and  out 
of  the  various  power-saving  modes  automat- 
ically as  well  as  use  our  "Windows  Safe" 
suspend/resume  feature.  In  addition,  the 
ZEOS/SL  features  flash  BIOS  enabling  you 
to  easily  update  your  BIOS  in  the  future  via 
diskette  or  modem. 

Power  to  your  ZEOS  Freestyle/SL  system 
is  provided  by  our  advanced  battery  system. 
The  fully  enclosed  lightweight  battery  packs 
easily  snap  in  and  out  and  can  be  "quick- 
chaiged"  when  the  system  is  not  being  used 
or  trickle-chained  when  in  use.  An  optional 
charging  stand  is  also  available.  You're  also 
going  to  like  our  super-small  AC  adaptor— 
it  can  fit  in  a  shirt  pocket  and  weighs  only 
ounces.  So  what  happens  when  the  power  is  on? 

GREAT  VIDEO  TOO! 

You  get  great  video!  Because  for  video 
control,  we  chose  the  amazing  new  Cirrus 
Logic  VGA  controller.  Also  made  especially 
for  notebooks,  it  not  only  consumes  less 
power,  it  also  produces  the  fast  crisp  images 
you're  looking  for.  And  with  a  business 
machine  like  this  you'll  also  appreciate  our 
dual  display  capabilities.  You  can  connect 
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VnlyZEOS's  portable  PCs 
achieved  significantly  higher- 
than-average  ratings  in  all 
four  categories."-  PC  Magazine, 

Service  and  Reliability  issue. 
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ZEDS 

Notebooks 

*1  Again! 


H  Overall 
PC  reliability 

Future 
likelihood  of 
buying  from 
the  vendor 


Get  the  ZEDS  Advantage. 

24  hours  a  day,  365 days  a  year. 

800423-5891 


Apply  today: 
Low  Consumer  Rate 
&  No  Annual  Fee! 

Here's  another  great 
reason  to  buy  a  ZEOS 
stem:  the  Z-Caiti^"!  The 
-Card  works  just  like  a 
MasterCaixlorVISA- 
80  you  can  chaise  your 
ZEOS  purchases  and 
pay  in  easy  monthly 
mstallments.  And  with  no  annual  fee  and  a  low 
interest  rate,  it  makes  buying  your  new  ZEOS 
system  easier  than  ever! 


PC  Buyer 


EXP 


We'll  contact  you  as 
established,  usually 
Apply  today! 


You  can  apply  for  your 
very  own  Z-Cand  and  low, 
low  monthly  payments 
right  now.  Simply  fill  out 
the  application  below  and 
fax  it  to  612-633-7507. 
Or  mail  it  to  Z£"OS 
International,  Z-Card 
Processing  Center, 
530  5th  Ave.  NW, 
St.  Paul,  MN  55112. 
soon  as  your  credit  line  is 
within  24  hours  of  receipt. 


Apply  for  your  own  ZCand  tod^! 


A.  YOUR  PERSONAL  INFORMATION 

Please  ciimplftf  all  appmpnate  sections,  pnividm^:  at  least  two  yean  residence  and  employment  history.  THIS  IS  NOT  A  CREDIT  AGREEMENT! 
One  will  be  sent  tu  yuu  upun  authorization  of  an  account.  (This  form  must  be  signed  to  process  your  order.)  All  financed  purchases  are  subject 
to  credit  approval,  f/you  nave  any  credit  questions,  please  call 800-421-8942 /or  assistanee.  Thank  you! 


Name- 


Previous  Address- 


Home  Phonet- 
See.  Sec.  No  


City- 


state. 


Zip- 


Date  of  Birth. 


Address. 
City  


Apt.. 


Employer  

Monthly 
Gross  Salary  $. 


Since?  (Mo./Yr.)- 


Daytime 
Bus.  Phone  (_ 


State- 


Zip. 


Since?  (Mo./Yr.)- 


□  Buy  □  Rent  □  Other. 


Previous  Employer. 
Occupation  


From. 


To. 


A  married  person  may  apply  for  individual  credit.  I  am  applying  for 
(please  check  appropriate  box  I; 

□  JOLVr  CREDIT  with  another  person.  Complete  entire  application. 

□  INDIMDllAL  CREDIT  but  rely  on  income  or  assets  of  another  person  as  a 
basis  for  repaying  the  credit  requested.  Complete  entire  application. 

□  INDI\  IDl>U,  CREDIT.  Do  not  complete  Section  C." 

"If  you  are  a  married  Wisconsin  applicant,  you  must  provide  your  spouse's  infor- 
mation as  indicated,  >  ven  though  your  spouse  may  not  be  signing  the  contract. 
NOTICE  TO  WISCONSIN  APPLICANTS: 
YOU  MUST  DISCLOSE  YOUK  MARITAL  STATUS: 

□  married    □  unmarried    □  legally  separated 


Income  from  alimony,  child  support  or  separate  maintenance  payments  need  not  be 
disclosed  if  you  do  not  wish  to  have  it  considered  as  ba.sis  for  re()aymg  this  obligation. 


Additional  Monthly  Income  $. 


Soufce;. 


Name  &  Address  of  Nearest  Relative  Not  Living  With  You. 


Relationship. 


B.  CREDIT  INFORMATION 

PLEASE  TELL  US  IF  YOU  HAVE  A: 
Checking  Account    □  Yes    □  No 
Savings  Account     □  Yes    □  No 

Y/N  How  Many? 
Bank  Loan  


Y/N  How  Many? 


VISA 


MasterCard 


Finance  Company  Loan 


Dept.  Store 
Chai^  Card 

Credit  Union 
Account 

Other  Major 
Chaige  Cards 


C.  JOINT  APPLICANT  INFORMATION 

Joint  Applicant^  Name  

Soc.Sec.  No  Date  of  Birth  /_ 

Address   Apt.. 


City. 


State. 


Home  Phone(  

Joint  Applicant^ 
Employer  


Date  of  Residence 
(Mo./Yr.»  


Zip. 


Since?  (Mo./Yr.)_ 


Bus.  Phone  I- 


Monthly  Gross  Salary  $_ 


CUSTOMER  AUTHORIZATION 

I  authorize  ZEOS  International.  Ltd.  or  its  assignees  to  investigate  credit 
records  and  to  report  my  performance  hereunder  to  credit  agencies.  I 
hereby  certify  that  the  following  information  is  furnished  to  you  for  the 
purpose  of  obtaining  credit  and  is  true  and  correct  to  the  best  of  my 
knowledge  and  belief. 

Applicant's  Signature  


Joint  Applicant^  Signature. 
Date  


FOR  MARRIED  WISCONSIN  APPLICANTS;  I  acknowledge  that  the  obligation 
described  herein  is  being  incurred  in  the  interest  of  my  marriage  or  family. 


Date- 


Buyerti  Signature- 
Date  


There  are  costs  associated  with  the  use  of  this  credit  card.  To  obtain  more  information  about  these  costs,  call  us  at  800-421-8942  or  612-635-0613  or  write  to  ZEOS.  Z-Caid  Pnjcessing  Center. 
530  5th  Avenue  N.W..  St  Paul.  MN  55112. 

NY  —  A  consumer  credit  report  may  be  requested  in  connection  with  this  application  or  in  a)nnection  with  updates,  renewals  or  extensions  of  any  credit  granted  as  a  result  of  this  application. 

If  I  subsequently  ask  for  this  information.  I  will  be  infomied  whether  or  not  such  a  report  was  requested  and.  if  so.  the  name  and  address  of  the  agency  that  furnished  the  report. 
OH  — The  Ohio  laws  against  discrimination  require  thai  all  creditors  make  credit  equally  available  to  all  creditworthy  customers  and  that  credit  reportinn  agencies  maintain  separate  credit 

histories  on  each  individual  upon  request.  The  (Jhio  Civil  Rights  Commission  administers  compliance  with  this  law. 
•Fmandng  not  available  in  Alaska.  Hawaii  or  outside  the  continental  ('  S.  /t  Dj  r-l'CM-9208 


Z-CARD  PRIORITY  APPLICATION  FAX  NUMBER:  612-633-7507 

ORCLE  1 1 5  ON  READER  SERVICE  CARD 
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Portable  PCs 


Battery  Life  vs.  Portability 


The  majority  of  the  tested 
systems  showed  improved 
battery  hves  on  the  new 
ZDigil  Rundown  test, 
compared  with  their  perfor- 
mance on  our  standard 
Battery  Rundown  test.  The 
three-phase  ZDigit  test  more 
closely  approximates  a  real- 
world  scenario  by  letting  the 
systems  exercise  their  disk 
and  screen  time-outs  with 
great  frequency.  In  order  to 
simulate  heavier  usage,  PC 
Magazine  Labs  also  con- 
ducted the  Battery  Rundown 
test  on  this  roundup's  70 
battery-powered  systems 
with  all  power-management 
features  disabled. The  70 
systems  include  5  of  the  color 
notebooks  reviewed  in 
"Color  Hits  the  Road." These 
5  systems  are  set  off  in  blue. 

The  electrical  current  thai 
memory,  CPU  and  chip  set, 
disk,  and  video  subsystems 
draw  varies  widely  across  the 
different  system  designs. 
Active-matrix  displays  are 
notoriously  power-hungry. 
DRAM  grids  actively 
consume  power,  and  when 
the  memory  size  increases,  so 
does  the  power  drain.  Hard 
disks  differ  in  their  power- 
management  features  by 
changing  the  amount  of 
current  they  draw  when 
active  or  idling;  hard  disks 
such  as  the  Seagate  ST-9(XK) 
series  respond  first  to  read 
requests  from  the  on-board 
cache  before  spinning  up  an 
already  spun-down  disk. 
CPUs  such  as  the  AMD 
Am386SXL  or  Intel  386SL 
are  capable  of  running  at 
reduced  speeds (or  even  at  a 
full  stop),  consuming  less 
power  during  periods  of  little 


CPU  activity.  PC  Labs 
recognizes  that  physically 
measuring  the  current  drawn 
by  system  components  during 
testing  is  one  way  of  approxi- 
mating battery  life,  but  the 
potential  for  damaging 
components  is  too  great  and 
we  therefore  avoid  doing  this. 

Even  with  the  additional 
power  requirements,  the 
IBM  PS/2  Model  CL57SX, 
NECUltraLite  SL;25C,and 
Toshiba  T44(X)SXC  are  three 


active-matrix  color  note- 
books that  can  also  run  on 
batteries.  Unfortunately,  the 
PS/2  Model  CL57SX-S  ZDigil 
battery  life  of  1  hour  9 
minutes  is  markedly  lower 
than  those  of  the  other  units 
tested,  even  though  it  uses  a 
nickel  hydride  battery.  The 
T44(X)SXC  was  the  longest- 
lived  active-matrix  notebook; 
its  ZDigit  score  of  4  hours  3 
minutes  is  longer  than  those 
of  many  monochrome  units. 


None  of  the  active-matrix 
notebooks  weigh  under  7 
pounds  with  their  batteries 
installed. 

Our  review  includes 
two  passive-matrix  color 
notebooks  as  well:  the  AST 
Premium  Exec  386SX/25C 
and  the  Dell  System  323NC. 
The  latter  really  raised 
some  eyebrows.  With  its  1.6- 
pound  nickel  hydride 
battery  and  some  efficient 
power-conservation 


Battery  Life  and  Hours  per  Battery  Pound 
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techniques,  it  lasted  4  hours 
59  nuDuteat  Ae  dghth-beyt 

score. 

lypically,  an  outstanding 
Iwtteiy  life  requires  laiger 
and  heavier  batteries  that 
add  unwanted  weight  to  the 
notebook,  as  is  tnie  (rf  the 
first-place  NCR  Safari  NSX/ 
20,  which  lasted  4  hours  6 
minutes  but  weiglis  8.3 
pounds.  But  the  S.7-pound 
2S-MHZ  Gateway  Nomad 
42SDXL  budES  ttie  trend  by 
providing  an  outstanding 
battery  life  of  4  hours  5 
minutes  on  the  Battery 
Rundown  test.  The  best 
rundown  times  were  shown 
by  the  486DX  Nomad 
42SDXLandthe 
Am386SXL-basedAST 
Premium  Exec  386SX/25, 
whidi  placed  second  and 
third,  respectively.  Weighing 
nearly  a  pound  less  than  the 
Premium  Exec 386SX/2S,  the 
386SXL-based  Gateway 
Nomad  32SSXL  logged  an 
eaneDent  time  of  3  hours  34 
minutes  on  the  Battery 
Rundown  test 

Hie  CompuAdd  Express 
325NXL  could  not  success- 
fully execute  the  ZDigit  test; 
this  notebook  showed  an 
"Abort,  error,  retry"  message 
wiien  the  ZDigit  software 
attempted  to  write  to  tiie  disk 
after  the  disk  had  spun  down. 
TheBCCSLOOTand 
Gompudyne  486DX/33 
consistently  failed  to  blank 
their  screens  at  preset 
intervals  during  the  ZDigit 
test,  resulting  in  ZDigit 
timings  that  were  worse  than 
their  Battery  Rundown 
timuigs.  Ibe  Ikndy  4860 HD 
andl^ndy  3830  SL  incorpo* 
rated  automatic  screen- 
HanUng  lo|^  flwl  negatiwefy 
affected  their  ZDigit  results 
because  their  screens  are 
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All  three  models  lacked  a  proces- 
sor RAM  cache  hut  placed  solidly 
midrange  on  our  processor  and 
memory  tests.  The  disk  test  yielded 
moderate  rankings  for  both  the  19- 
millisect)nd  Conner  C  P-2()S4  hard 
disks  in  the  Altec  and  Tenex  and  the  19- 
ms  Conner  CP-2()64  in  the  Austin.  All 
three  turned  in  average  video  and  Graph- 
ics Winmark  scores  as  well.  Put  succinctly, 
these  three  are  average-performing  note- 
books. 

ITie  charcoal-gray  cases  and  lighter- 
gray  keys  add  little  brightness  to  these 
identical  systems.  Green  LFDs  above  the 
top  row  of  keys  on  the  left  indicate  power 
on,  low  battery,  and  the  lock  keys"  status. 
The  three  share  the  preferable  inverted-T 
cursor-key  layout,  but  the  lack  of  dedi- 


EDITORS' 


I  I 
•  i 


MAGAZINE 


CHOICE 


•  Dell  System  325N 

•  Toshiba  T3300SL 


FACT  FILE 


Altec  386SX/25  Notebook 

Aliec  Technology  Corp.,  18555  E.  Gale 
Ave..  Industry.  CA  91748:800-255-9971. 
818-912-8688:  fax.  818-912-8048 


List  price  (tested  configuration):  S2.345 
Tested  Configuration:  4MB  RAM,  80MB  Conner  hard 
disk.  1  44MB  floppy  disk  drive.  DOS  5  0,  Microsoft  Win- 
dows 3  1 ,  carrying  case 

Options:  1MB  RAM  upgrade.  $65:  2MB  RAM  upgrade, 
$130:  4MB  RAM  upgrade,  $260:  math  coprocessor, 
$150:  numeric  keypad,  $65:  extra  battery,  $99,  5-hour 
battery  pack,  $2 1 0:  car  battery  adapter,  $90: 2,400-bps/ 
4.800-bps  fax  modem,  $125. 

ON  READER  SERViaCAHO 


FACT  FILE 


Austin  386SX-2S  Notebook 

Austin  Computer  Systems  Inc.,  10300 
Metric  Blvd.,  Au.stin,  TX  78758: 800-752- 
1577,  512-339-3500;  fax,  512-454-1357 


List  price  (tested  configuration):  $2,195 
Tested  Configuration:  4MB  RAM.  60MB  Conner  hard 
disk.  1  44MB  floppy  disk  drive.  DOS  5  0.  carrying  case 
Options:  1MB  RAM  upgrade,  $99: 2MB  RAM  upgrade, 
$199:  4MB  RAM  upgrade,  $469,  math  coprocessor, 
$159:  numeric  keypad,  $99:  internal  battery,  $99:  exter- 
nal, rechargeable  battery,  $199:  car  battery  adapter, 
$109:  2,400-bps/4,800  bps  fax  modem,  $199:  external 
2,400-bps  pocket  modem.  $129.  external  2.400-bps  fax 
modem,  $339 

^i^S)  ON  READER  SERVICE  CAflO 


The  65  386-  and  486-based  monochrome  notebooks 
in  this  roundup  are  the  strongest  we've  seen  so  far, 
but  this  review  also  drives  home  the  fact  that  the 
perfect  notebook  PC  still  isn't  here.  Even  the  best  and 
brightest  systems  have  flaws  or  lack  desired 


features.  Still,  two  notebooks  distin- 
guish themselves  as  excellent  all- 
around  performers:  the  Dell  System 
325N  and  Toshiba  T3300SL.  We  also 
awarded  honorable  mentions  to  seven 
systems:  the  Compaq  LTE  Lite/25, 
CompuAdd  Express  325NXL, 
Compudyne  486DX/33,  Compudyne 
386SXL/25,  Gateway  Nomad 
425DXL,  Toshiba  T4400SX,  and 
Toshiba  T2200SX. 

The  $2,698  Dell  System  325N  (with 
4MB  of  RAM  and  a  60MB  Conner 
hard  disk)  combines  strong,  cached 
386SL/25  performance  with  solid 
graphics  capability — a  Graphics 
Winmark  score  of  1.3  million.  This 
road  warrior  also  has  the  right  features 
for  long  trips:  a  worst-case  battery  life 
of  3  hours  2  minutes,  a  120MB  hard 
disk  option,  9,600-bps  data/fax  mo- 
dem, and  travel  weight  of  7.6  pounds. 

Dell  has  put  together  a  host  of  use- 
ful functions  and  power-conservation 
options  in  its  System  325N  that  should 
make  any  user  happy.  We  just  wish  the 
company  had  labelled  them  on  its  key- 
board (as  it  did  for  the  System  325N's 
lesser  brother,  the  Dell  System  N1.25). 
To  achieve  its  small  2-  by  11-  by  8.5- 
inch  form  factor,  Dell  compressed  the 
size  and  spacing  of  the  keyboard,  so 
you  may  need  a  little  time  to  adjust, 
but  we  found  the  compromise  to  be 
barely  noticeable. 

The  $3,999  T3300SL  (with  2MB  of 
RAM  and  an  80MB  JVC  hard  disk) 
represents  the  cutting  edge  of  technol- 
ogy combined  with  usability.  Function 
and  form  blend  nicely  in  this  5.7- 
pound  38681725.  Its  cached  processor 
and  Western  Digital  video  chip  set 
match  the  performance  of  the  System 


325N,  its  battery  life  of  3  hours  37  min- 
utes ranks  in  the  top  ten  percent  of  all 
notebooks,  and  its  120MB  hard  disk 
option  would  please  many  desktop  PC 
users. 

One  of  the  smallest  AC  power 
adapters  around  brings  the  travel 
weight  of  the  T3300SL  to  just  7.1 
pounds — a  weight  that  would  over- 
burden few,  and  that  remains  beyond 
the  reach  of  much  of  the  competition. 
A  bright,  9.5-inch  backlit  Toshiba  dis- 
play and  a  wonderful  82-key  keyboard 
round  off  an  ergonomically  pleasing 
system.  (All  the  keys — including  the 
12  function  keys — are  full-size,  and  the 
cursor  keys  are  in  the  desired  inverted- 
T  layout,  with  dedicated  Home,  End, 
PgUp,  and  PgDn  keys.) 

The  T3300SL  also  features 
Toshiba's  AutoResume,  a  deep-sleep 
state  to  protect  the  contents  of  RAM 
for  as  much  as  a  week.  However,  its 
host  of  other  battery-conservation  fea- 
tures do  not  pop  up  graphically  over 
Windows. 

Other  drawbacks  to  be  aware  of  in- 
clude limited  modem  options  and 
Toshiba's  lack  of  support  for  the  faster 
Enhanced  Parallel  Port  option  that 
Intel  has  built  into  its  386SL  CPU. 
Since  the  T33()0SL  lacks  a  dedicated 
internal  modem  slot  (Toshiba  opted 
instead  for  a  proprietary  PCMCIA- 
like  option  slot),  the  current  modem 
choices  are  limited  by  today's  technol- 
ogy to  2,400-bps  speeds. 

HONORABLE  MENTIONS 

Two  machines  stand  out  for  their  ex- 
ceptional bang-for-the-buck  perfor- 
mance: the  Compudyne  486DX/33 
and  the  Gateway  Nomad  425DXL. 
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Compudyne  Products  sells  its  33-MHz 
486  notebook  with  a  BOMB  hard  disk 
for  $3,206.  With  a  Graphics  Winmark 
score  of  2.3  million,  the  Compudyne 
486DX/33  gives  you  desktop  perfor- 
mance and  storage  in  7.6  pounds  of 
travel  weight.  An  integrated  trackball 
wasn't  the  easiest  to  use  but  is  better 
than  none.  Windows  users  can  throw 
away  their  clip-on  pointing  devices. 
Drawbacks  include  general  dissatisfac- 
tion with  the  84-key  keyboard,  due  to 
its  very  short  key  travel.  The  awkward 
power-management  features  made  the 
Compudyne  486DX/33  difficult  to  cus- 
tomize, which  likely  contributed  to  the 
system's  low  battery  life  of  2  hours  12 
minutes. This  score  might  be  competent 
for  a  486/33,  but  serious  travelers  will 
demand  3  hours. 

Gateway  2O0O's  three  Tl-designed 
systems  (386SX/25,  486SX/20,  and 
486DX/25)  all  provide  an  excellent 
combination  of  performance  and  long 
battery  life  at  highly  competitive  prices. 
Most  noticeable  is  the  $3,495  Gateway 
425DXL,  which  includes  a  25-MHz 
486DX,  120MB  Seagate  hard  disk,  bat- 
tery life  of  3  hours  34  minutes,  and 
Graphics  Winmark  score  of  2  million  in 
its  7.2-pound  travel  weight.  We  were 
dissatisfied  by  the  unit's  mediocre  key- 
board and  distressed  by  the  amount 
that  its  case  flexes,  but  we  do  not  have 
enough  experience  with  the  system  to 
question  its  reliability. The  addition  of  a 
stronger  case  would  certainly  make  us 
feel  better. 

LOW-COST  FAVORITES 

For  those  looking  for  a  good  value  at 
the  $2,000  price  point,  two  systems  de- 
serve serious  consideration:  the  honor- 
able-mention CompuAdd  Express 
325NXL  ($2,095)  and  the  Compudyne 
386SXL/25  ($1,806).  The  325NXL  in- 
cludes a  fax  modem,  a  built-in  trackball, 
and  an  excellent  keyboard  (eight  dedi- 
cated cursor  keys  in  an  inverted-T  lay- 
out, and  separate  Home,  End,  PgUp, 
and  PgDn  keys).  Its  battery  life  of  1 
hour  31  minutes  cost  it  an  Editors' 
Choice,  but  the  half-pound  battery  was 
the  smallest  in  the  roundup  and  helps 


account  for  the  system's  remarkably 
low  5-pound  weight  (6.6  with  the 
adapter  and  cables),  the  third-lightest  of 
the  systems  reviewed  here. 

The  Compudyne  386SXL/25  in- 
cludes 6MB  of  RAM,  a  60MB  Conner 
hard  disk,  and  Microsoft  Windows  3.1  in 
its  $1,806  price  tag.  Its  7.9-pounds  of 
travel  weight  also  features  a  trackball 
integrated  into  the  notebook,  and  its 
battery  life  of  2  hours  44  minutes  should 
not  disappoint  you.  With  the  same  case 
as  its  486  cousin,  the  Compudyne 
386SXL/25  shares  the  same  drawbacks, 
including  an  unfriendly  keyboard  and 
convoluted  power-management  fea- 
tures. 

FOR  THE  POWER-HUNGRY 

Toshiba's  25-MHz  486SX,  the  Toshiba 
T4400SX,  also  warrants  an  honorable 
mention.  Lesser  brother  to  the  Toshiba 
T4400SXC  color  notebook,  it  offers  all 
the  features  except  that  bright  active- 
matrix  color  display,  for  $2,4(X)  less.  We 
preferred  the  LCD  version  ($5,299) 
over  the  orange-plasma  system  that  cost 
$300  more— $300  that  could  go  toward 
the  T4400SXC.  While  the  plasma  unit 
did  not  ghost  under  Windows,  it  was 
limited  to  16  gray  shades.  The  64-gray- 
shade  LCD  provides  easier  viewing. 
Both  units  had  desktop  graphics  perfor- 
mance, including  a  Graphics  Winmark 
score  of  2.2  million.  Other  niceties  in- 
clude a  no-compromise  keyboard,  a 
9,600-bps  MegaHertz  modem,  and  a 
120MB  hard  disk. 

The  T4400SX  features  a  superior 
battery  life  of  3  hours  37  minutes.  Its 
2.3-pound  battery  obviously  has  as 
much  to  do  with  this  as  it  does  with  its 
9.5-pound  travel  weight.  Although  it 
won  an  Editors'  Choice  in  our  last 
roundup,  wc  feel  that  its  bigger  size  and 
weight  are  more  easily  justified  in  a 
color  notebook.  For  this  reason,  we 
have  awarded  the  color  T4400SXC  Edi- 
tors' Choice,  while  recognizing  its 
monochrome  versions  as  excellent  sys- 
tems that  merit  honorable  mentions. 

TXvo  other  former  Editors"  Choices 
that  we  feel  warrant  only  an  honorable 
mention  are  the  $4,199  Compaq  LTE 


Lite/25  and  the  $3,978  Toshiba 
T2200SX.  The  LTE  Lite/25's  positive 
features  include  Compaq-quality  con- 
struction, excellent  security  features,  a 
9,6(X)-bps  modem,  good  performance 
under  Windows,  a  handy  setup  utility 
that  pops  up  over  Windows,  and  a  hiber- 
nation feature  that  writes  the  contents 
of  memory  to  the  hard  disk  so  no  data  is 
lost  when  the  battery  fails.  Among  the 
negatives  that  cost  the  LTE  Lite/25  an 
Editors'  Choice  are  a  keyboard  that 
most  of  our  testers  found  stiff.  Every- 
one agreed  that  the  Chicklet-size  (half- 
height  and  -width)  function.  Home, 
End,  PgUp,  and  PgDn  keys  were  hard 
to  use.  The  LTE  Lite/25's  battery  life 
was  also  worse  than  the  older,  Compaq 
LTE  386s/20,  since  Compaq  shaved  half 
a  pound  off  the  battery  to  obtain  its  7.3- 
pound  travel  weight. 

The  Toshiba  T22(X)SX  remains  a  ca- 
pable performer  and  solid  choice,  but  it 
is  also  last  year's  technology.  An  excel- 
lent keyboard,  good  screen,  and  battery 
life  of  3  hours  22  minutes  all  speak  in  its 
favor,  but  its  uncached  386SX/20  per- 
formance and  80MB  hard  disk  have 
been  superseded  by  theT33(X)SL. 

For  those  interested  in  great  battery 
performance,  the  AST  Premium  Exec 
386SX/25  is  right  there  among  the  lead- 
ers, but  it's  also  a  slightly  older  technol- 
ogy The  NCR  Safari  NSX/20  also  has  a 
great  battery  life,  as  well  as  a  host  of 
telecommunications  options,  but  it 
needs  two  batteries  to  do  it. 

Notebooks  from  BCC  and  Sharp  are 
among  the  leaders  in  ergonomic  design. 
The  4.9-pound  Sharp  PC-6781  Note- 
book includes  an  80MB  hard  disk,  a  3.5- 
inch  floppy  disk  drive,  and  an  integrated 
trackball.  Its  6.2-pound  travel  weight 
was  bested  only  by  the  NEC  UltraLite 
III,  whose  4.8-  to  5.9-pound  weight  does 
not  include  a  floppy  disk  drive.  Draw- 
backs of  the  PC-6781  include  a  $3,898 
price  and  a  battery  life  of  only  1  hour  47 
minutes.  BCC  offers  some  of  the  best 
multilayered  security  and  ergonomic 
designs  in  its  BCC  Avanti  025  and  BCC 
SL007  notebooks,  but  like  Sharp,  high 
price  and  poor  battery  performance  di- 
minish its  value. 
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cated  Home.  End,  PgUp,  and  PgDn  keys 
made  cursor  manipulation  awkward. 

All  three  systems  support  a  math 
coprocessor  and  an  internal  2.400/4.800- 
bps  send-fax  modem. Tenex  goes  one  bet- 
ter than  the  others  by  including  the  mo- 
dem as  part  of  its  $2,095  price;  it  is  also 
the  only  company  that  offers  on-site  ser- 
vice ($69.95  per  year  from  TRW),  though 
all  three  notebooks  have  one-year  war- 
ranties on  parts  and  labor  and  offer  toll- 
free  technical  support.  Both  Tenex  and 
Altec  mirror-ship  within  a  three-day  re- 
sponse time;  Austin  pays  shipping  within 
30  days  after  purchase,  with  a  one-week 
response  time. — Camille  N.  Cline 

Notebook  PCs: 
Recent  Reviews 

PCMagaiitte 
review  (issue 

Model  date  and  page) 


January  28, 1992 

Altec  386SX/20NB  121 

Blackship386SX/20NB  128 

ForaNBS-386S/20  149 

Insight  386SX-20  Notetmok  152 

lnteleclNT-NBSX20-40   128 

Master  Cascade  Notebook  Model  203   164 

Maxtron  386SX-20  Note  Book  Model  303V  166 

MicroStar  NoteStar  NP-902    168 

MicroStarNoteStarNP-903   168 

Micro  TelesisJetbook-386SX  176 

National  Micro  Systems  Flash  NT386SX-20  178 

NewMMI  CM0NB-320SX  121 

Standard  SX/20  Notebook  149 

Tangent  Model  320N  Voyager  SX  180 

■  USAFIexNote20  187 


April  14, 1992 

AST  Premium  Exec  386SX/25  1 27 

AT&T  Safari  NSX/20  Notebook  Computer  128 

■  Compaq  LTE  Lite/25  146 

Everex  Tempo  Carrier  386SX/20  1 50 

GRID  1755    152 

Librex388SX  Notebook  156 

NECUIlraLiteSiy20  165 

NECUItraLitelll  165 

Philips  UG20  168 

Philips  Magnavox  Metalis  SX/20  166 

Tl  TravelMate  3000  WinSX  172 

■  Toshiba  T2200SX  174 

■  Toshiba  T4400SX  176 

ZDS  MastersPort  386SLe  178 


Many  of  the  27  386SX  notebooks  PC  Magaime  reviewed  in  tt)e 
August  1991  issue  are  no  longer  available 

■ — Eilitois'  Choice 
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Tenex  NB25SX 

Tenex  Compiiier  Express.  56fl(K)  Muifneuc 
Dr..  Mishawaka.  IN 46545-7481;  800-776- 
6781.  219.259-7051:  fax.  219-255-1778 


List  price  (tested  configuration):  $2,095 
Tested  Configuration:  4MB  RAM,  80MB  Conner  hard 
disk.  1  44MB  floppy  disk  drive,  DOS  5,0,  2,400-bps/ 
4.800-bps  fax  modem,  carrying  case. 
Options:  1  MB  RAM  upgrade,  S95.99,  2MB  RAM  up- 
grade. $160;  4MB  RAM  upgrade,  S295,  math 
coprocessor,  S94  95;  numeric  keypad,  $79  95;  extra  bat- 
tery, $60;  external  5-hour  battery,  $140;  car  battery 
adapter,  $99  95;  hand-scanner  adapter,  $129.95,  mini- 
SCSI  network  adapter,  $179.95;  Thumbeiina  mouse. 
$79.95. 
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Aquiline  Inc.. 

Aquiline  NT33 


A  little  bigger  and  heavier  than  a  stan- 
dard notebook,  the  solid,  sturdy,  mono- 
chrome Aquiline  NT33  is  nonetheless 
packed  with  power. 

Weighing  8.5  pounds  with  its  nickel 
cadmium  battery, and  measuring  2.3  by  1 1 
by  10  inches,  our  $2,595  test  unit  was  the 
only  33-MHz  notebook  reviewed  in  this 
issue.  It  had  an  Intel  386DX  processor, 
4MB  of  RAM  (expandable  to  16MB), 
32K  of  four-way  set-associative  RAM 
cache  managed  by  a  Chips  &  Technolo- 
gies F82C351  controller,  a  170MB  Conner 
hard  disk  with  a  32K  buffer,  a  1.44MB 
floppy  disk  drive,  DOS  5.0,  Microsoft 
Windows  3.0,  and  a  carrying  case. The  8.5- 
inch  diagonal  triple-supertwist  backlit 
LCD.  made  by  Sharp,  displays  32  shades 


SUITABILITY  TO  TASK 

Aquiline  NT33 

Road  warrior/communications^    Q  O 

o 

DOS  applications               9    9  9 

o 

Windows  applications         9    9  O 

o 

Desktop  replacement           9    9  O 

o 

of  gray  and  is  controlled  by  a  Cirrus  Logic 
GD610/620  chip  set. 

The  Aquiline  NT33  proved  to  be  a 
strong,  consistent  performer  in  the 
386DX  category.  Credit  for  fast  scores  on 
memory-intensive  tasks  is  most  likely  due 
to  the  33-MHz  processor  and  its  powerful 
cache.  However,  the  unit  also  placed  first 
on  our  DOS-based  video  and  Graphics 
Winmark  tests. The  battery  life  was  disap- 
pointing, though:  1  hour  37  minutes  on 
our  Battery  Rundown  test  and  little  bet- 
ter on  our  ZDigit  Rundown  test.  Instead 
of  being  inside  the  unit,  the  battery  screws 
onto  the  back,  adding  L5  inches  to  the 
notebook's  size. 

A  driver  loaded  into  CONFIG.SYS 
lets  you  invoke  power-conservation  fea- 
tures; these  include  a  display  saver,  hard 
disk  power  saver,  and  CPU  slowdown. 
Via  hockey  combinations,  this  driver  lets 
you  access  a  pop-up  utility  to  change 
power-conservation  settings  and  such  sys- 
tem features  as  reverse  video,  auto- 
mapping,  and  display  fonts.  Another 
driver  performs  similar  functions  under 
Microsoft  Windows.  Alternatively,  you 
can  control  many  of  these  features 
through  the  clearly  labeled  function  keys 
on  the  keyboard.  The  keyboard  is  blessed 
with  a  dicky,  featherlike  feel  and  has  full- 


F  A  C  T  FILE 


Aquiline  NT33 

Aquiline  Inc..  449  Main  St..  Bennington.  VT 
05201;  8()0-.m-3.122.  S02-442-I526: 
fa.x.  802-442-8661 


List  price  (tested  configuration):  $2,595 
Tested  Configuration:  4M6  RAM,  1 70MB  Conner  hard 
disk,  1  44MB  floppy  disk  drive,  DOS  5.0,  carrying  case 
Options:  1MB  RAM  upgrade.  $49;  upgrade  to  240MB 
hard  disk,  $200;  external  floppy  disk  drive,  $329,  math 
coprocessor,  $195,  external  keyboard,  S50;  extra  battery, 
$149;  battery  charger.  $125;  car  battery  adapter,  $95; 
9,600-bps  MNP  5  fax  modem,  $195, 
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ABOUT         OUR         NEW         CD    -ROM  BACKPACK 


ANYONE 
CAN  INSTALL 
BACKPACK. 
ANYONE. 


It's  never  been  easier  to  add 
external  mass  storage.  In 
fact,  if  you  can  plug  in  a 
printer,  you  can  install 
Backpack.  Backpack 
connects  to  the  parallel  printer 
port  of  any  PC  compatible  or 
portable  }^ithout  interface 
cards  or  tools!  Backpack 
is  available  in  3.5"  and  5.25" 
diskette,  QIC  40  (40/ 120MB) 
and  QIC  80  (80/250MB) 


II  c  o  I  n  Highway, 


tape,  as  well  as  hard  drive 
models.  Several  computers 
can  share  one  Backpack,  so 
you  can  back  up  your  work 
or  take  it  home  to  another  com- 
puter. So  don't  monkey  around 
with  difficult-to-install  drives. 

Call  for  full  Backpack 
information  today. 


MicroSolLitions 

Computer  Products 


8  15-756 


FAX  756 


ORCLE  390  ON  READER  SERVICE  CARD 
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Portable  PCs 


^     F  A  C 


1  FILE 


height  function  keys;  cursor  keys  in  an  in- 
verted-T  layout;  and  dedicated  Home, 
End,  PgUp,  and  PgDn  keys. 

Aquiline  offers  an  extra  battery,  a 
docking  station,  a  car  battery  adapter,  a 
battery  charger,  and  a  2, 400/9,600- bps 
send/receive  MNP  5  fax  modem. The  war- 
ranty is  for  one  year  on  parts  and  labor;  an 
extended  warranty  costs  10  percent  of  the 
purchase  price.  AquiHne's  swap  program 
lets  you  receive  a  new  system  within  24 
hours,  wherever  you  are;  this  service  is  in- 
cluded in  the  warranty.  Both  the  service 
call  and  technical  support  are  toll-free. 
— Margaret  A.  Piemonte 

AST  Reasearch  Inc. 

AST  Premium  Exec  386S)(/25 
AST  Premium  Exec  386S)(/20 

The  $3,295,  monochrome  AST  Premium 
Exec  386SX/25  and  AST  Premium  Exec 
386SX/20  are  identical  in  cost,  weight,  di- 
mensions, and  looks, 
but  they  differ  in  a 
few  important  re- 
spects. The  25 -MHz 
AST  model  uses  an 
Am386SXL  proces- 
sor, while  the  20-MHz 
model  uses  an  Intel 
386SX.  Neither  ven- 
tures a  breakthrough 
in  weight,  battery  life, 
performance,  or  de- 
sign, but  both  units 
are  sturdy  and  reli- 
able notebooks  that 
have  staked  out  a  con- 
servative foothold  at  the  high  end  of  the 
market.  If  you  don't  mind  slinging  an  8- 
pound  travel  package  over  your  shoulder 


and  don  t  want  to  venture  into  the  high- 
powered,  high-price  bracket,  then  the 
AST  Premium  Exec  386SX/25  will  do  the 
job. 

Each  model  weighs  7  pounds  and  is  a 
bit  bulky  at  2.5  by  11. 5  by  9  inches.  Like 
the  AST  Premium  Exec  386SX/25C,  the 
color  version  reviewed  in  this  issue's  color 
section,  the  Premium  Exec  386SX/25  of- 
fers the  same  intelligent  power  usage  as 
the  Am386SXL/25  processor.  This  note- 
book comes  with  4MB  of  RAM  (8MB 
maximum),  an  80MB  JVC  hard  disk,  a 
1.44MB-inch  floppy  disk  drive,  DOS  5.0, 
and  Microsoft  Windows  3.1.  Its  backlit 
8.5-inch  LCD,  made  by  Epson,  shows  16 
crisp  shades  of  gray  at  640-by-480  or  32 
shades  at  30()-by-320. 

The  Premium  Exec  386SX/25  placed 
slightly  lower  than  its  color  counterpart 
on  our  memory  tests  but  was  still  average 
for  its  class  in  terms  of  processor,  memory, 
and  disk  performance.  Its  Cirrus  Logic 
CL-320C  video  chip  set.  relying  on  70- 
nanosecond  video  RAM,  yielded  average 
performance  on 
our  video  test  but 
turned  in  below 
average  scores  on 
our  Graphics  Win- 
mark  test.  On  all 
measures  except 
battery  life,  where 
the  AST  Premium 
Exec  386SX/25 
lasted  about  5.5 
hours,  it  couldn't 
perform  on  a  par 
with  the  Premium 
Exec  386SX/25C. 
Based  on  an 


SUITABILITY  TO  TASK 

AST  Premium  Exec  386SX/25 
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AST  Premium  Exec  386SX/20 
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AST  Premium  Exec 
386SX/25 

AST  Premium  Exec 
386SX/20 

List  price  (tested  configuration):  S3,295  each 
Tested  Coniiguration:  4  MB  RAM.  80MB  JVC  hard  disk 
(386SX/25).  BOMB  Toshiba  hard  disk  (3B6SX/20). 
1  44MB  floppy  disk  drive.  DOS  5.0.  Microsoft  Windows 
3  1.  carrying  case 

Options:  1  MB  RAM  upgrade.  $169;  4MB  RAM  upgrade. 
$599,  upgrade  to  120MB  hard  disk,  $1,249.  numeric  key- 
pad, $119;  extra  battery.  $99;  battery  charger,  $99; 
trickle  charger,  $29;  car  battery  adapter,  $99,  second  se- 
rial adapter.  $99. 2.400-bps  modem.  $249;  9.600-bps  fax 
modem,  $499;  9,600-bps  send-fax  modem,  $349;  nylon 
carrying  case,  $99,  leather  carrying  case.  $229 


AST  Research  Inc..  16215  Alton  Pkwy.. 
P.O.  Bo.x  mSS.  Irvine.  CA  92713:800- 
876-4278.  714-727-4141;  fax.  714-727-9355 

^i^/m)  ON  READER  SERVICE  CARD 


Intel  processor,  the  AST  Premium  Exec 
386SX/20  yielded  average  performance  as 
well.The  componentry  of  the  two  systems 


was  similar,  except  that  the  386SX/20  had 
an  80MB  Toshiba  hard  disk,  while  the 
Premium  Exec  386SX/25  came  with  a 
JVC  unit.Though  its  Cirrus  Logic  GD610/ 
620  video  subsystem  was  also  an  average 
performer,  it  beat  half  the  competition. 
Lack  of  a  processor  RAM  cache  kept 
both  AST  models  from  scoring  as  dra- 
matically on  the  processor  test  as  did  the 
cached  units  from  Compaq  and  NEC. 

With  AST's  standard  hard-disk  and 
screen  time-outs  enabled,  the  Premium 
Exec  386SX/20  lasted  2  hours  IS  minutes 
on  its  nickel  cadmium  battery,  compared 
with  70  minutes  for  the  IBM  PS/2  Model 
CL57SX  and  more  than  5  hours  for  the 
NCR  Safari  NSX/20.  Another  intelligent 
power-conservation  feature  is  the  deep 
sleep  mode:  Close  the  case  and  it  dozes 
off;  open  it  and  you're  instantly  back  at 
the  same  spot. 

AST  offers  plenty  of  options  for  both 
notebooks,  including  a  9,60()-bps  data  fax 
modem  ($499)  and  a  send-only  unit 
($349),  4MB  of  RAM  ($999),  a  120MB 
hard  disk  ($1,249),  and  a  coprocessor  slot. 
Both  systems  come  with  AST's  one-year 
warranty  on  parts  and  labor,  toll-free 
technical  support,  BBS  support,  and  help 
by  fax.  For  $45  a  year,  you  subscribe  to 
Execare,  which  guarantees  24-hour  repair 
or  replacement. — Carol  Levin 
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Expansion  Bus  Connector 


•  Full  to",  VGA  screen 
with  640  X  480  resolution, 
64  grayscale,  brilliant  LCD 
and  ultra  fast  ISO  M.S. 
response  time,  (no  more 
disappearing  mouse  pointer} 


Fax/Modem 


Memory 
Modules 
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MS/DOS  5.0, 
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•  Install  add-ons  in  seconds! 
No  more  screwdrivers! 
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•  Internal  3.5", 
1.44  MB  floppy  drive. 


•  Built-in  trackball. 


Ultra-long  life  24  watt  battery  pack 
with  12  AA  nicads. 

Stand-by  battery  on  386  models  let's  you 
change  batteries  without  switching  off! 


Full  size  keyboard. 
Dedicated  'Page  up/doWn', 
'Home'  &  'End'  keys. 
A  delight  for  spreadsheets! 


AC  Adapter  Connector 


Combination  external  keyboard 
PS/2 "  mouse  connector 


llplUtiiN.  4lpli«»iis.  OpIioiiN^ 

•  Math  Co-Processor 
•Spare  Nicad  Battery 

•  Memory  Upgrades: 

2  or  4MB  on  B86 
4  or  I6M6  on  486 

•2400  bps  Data  Modems  with: 
4800  bps  send-only  FAX,  or  ... 
MNP-5  &  9600  bps  send/receive  FAX 

•  External  5.25  Floppy  Drive 
•External  Numeric  Keypad 

•  Auto  Adapter 

•  Battery  Charger 

•  Standard  or  Leather 
carrying  bag 


Ordcriiifui;: 

•Order  toll  free:  1-800-932-2667 

8am-7pm  (CST)  Mon-Fri; 

9am-4pm  (CST)  Sat. 
•  International  callers  dial: 

1-214-702-0055 
•24  hour  FAX:  1-214-702-0300 
•Ask  about  corporate  credit  and 
volume  discount  terms! 


Notebook 


386SXL/25 


386SL/25 


486SX / 25 


486DX  /  33 


386SXL-25  MHz 
Optional  80387SX 


2  standard 
4  &6  options 


1,599 

$59/no- 


Intel  80386SL -25  MH;  2  standard 

64  K  CPU  cache  4 &6  options 

Advanced  SL  power  mgm  t 
Optional  80387SX  co-processor 


^  1,999 

$74/mo- 


Intel  80486SX-25  MHz 
Built-in  8K  CPU  cache 


4  standard         80  2  5*     SO  JQQ 

8  &  20  options  fc,4aj 

$93/mo- 


Intel  80486DX-33  MHz 
Built-in  8K  CPU  cache 


as  above          130         2.54^  S' 


Support  and  Warrant it'««: 

•  30  day  no  questions-asked  return  policy** 

•  1  year  limited  warranty  on  parts  and  labor 


2,999 

sin/mo- 


•Toll-free  telephone  technical  support 
•Overnight  replacement  if  there's  a  problem 


^^^^^^^^^^^ 

THE  LOWEST  OF  THE  LOW  PRICES.  GUARANTEED. 

*  t  irademafnars  the  property  otoieicegisandmrnets  ConiiiudyM  Dwa:!,  I515I  A  Sotyeyor.  Addison  IX  752M 
' '  .V.  r  '  i,<:i^  v  j^  .^iGr     I  1  c^3'<'T«nts  l»sRlan36inini)iopei-cndiat(  "Um  lie  tttwnede  new  in  l^eonglnal  packaging 
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BCC 

BCGAvanti025 
BCC8L007 


Several  ergonomically  designed  features 
make  the  BCC  Avanti  025  stand  out.  The 
eye-catching  screen  pivots  when  you 
open  the  notebook,  an  advantage  on  air- 
planes and  in  other  cramped  places.  The 
keyboard,  set  on  a  5-degree  slope  to  facili- 
tate typing,  is  another  convenience.  Such 
good  design  elements,  combined  with 
competent  performance,  make  the  Avanti 
025  and  its  BCC  SL007  counterpart  stand 
out  from  the  rest.  Unfortunately,  so  do 
their  prices. 

The  Avanti  025  is  based  on  a  25-MHz 
Am386SXL.  Its  $3,699  retail  price  in- 
cludes 4MB  of  RAM,  a  17-millisecond 
130MB  Toshiba  hard  disk  with  a  32K 
read-ahead  cache,  a  1.44MB  floppy  disk 
drive,  and  a  coprocessor  slot.  DOS  5.0 
and  Microsoft  Windows  3.0  are 
preinstalled.  WinFax  and  Terminal  Plus 
control  the  built-in 
9,600-bps  fax  mo- 
dem. Ports  include 
parallel,  serial, 
VGA,  and  a  built- 
in  bus-mouse  port 
(for  a  mouse  that 
plugs  into  a  bus 
port  rather  than  a 
serial  port). 

The  notebook 
comes  in  a  scratch- 
resistant  black  case 
that  has  a  pleasant 
sheen  and  a  soft, 
rugged  feel.  It  mea- 


SUITABILITY  TO  TASK 

BCC  Avanti  025 

POOR  IIM 

GOOD  EXCELIENT 

Road  warrior/communications  ^  Q 

o 

o 

DOS  applications                ^  ^ 

• 

o 

Windows  applicaliom           ^  ^ 

o 

o 

Desktop  raplacement          ^  Q 

o 

o 

BCC  SL007 

POOR  FAIR 

GOOD  EXC£Ll£NI 

Road  warrior/connnuaicationt  ^  Q 

o 

0 

DOS  applications                ^  ^ 

• 

o 

Windows  applications          ^  ^ 

• 

o 

Desktop  replacement           ^  Q 

o 

o 

The  keyboard  feels  a  bit  mushy  but  has 
good-sized  keys.  Key  layout  is  another  is- 
sue. The  cursor  keys  are  not  laid  out  in  an 
inverted  T,  a  surprising  inconvenience  in  a 
generally  well-designed  system.  Further- 
more, you  need  a  function  key  to  access 
Home,  End,  PgUp,  and  PgDn.  One  other 
design  flaw  of  real  consequence  involves 
the  notebook's  DC  power-in  connector 
and  mouse  port.  Both  are  PS/2  mouse- 
type  connectors;  you  can  force  the  power 
connector  into  the  mouse  port  without 
much  effort — resulting  in  permanent 
damage  to  the  sys- 
tem's keyboard  con- 
troller circuitry. 


sures  3  by  1 1 .5  by  9  inches  and  weighs  6.5 
pounds  with  its  nickel  cadmium  battery. 
Minimum  memory  is  2MB,  expandable  to 
8MB  in  2MB  increments  that  cost  $129 
each.  The  10-inch  backlit  triple-twist 
LCD,  made  by  Sharp,  is  controlled  by  a 
Western  Digital  chip  set  that  provides 
640-by-480  resolution. 

With  80-nanosecond  RAM  and  no 
RAM  cache,  the  Avanti  025  performed  in 
the  midrange  on  our  processor  and 
memory  benchmark  tests.  But  its  Western 
Digital  chip  set  yielded  above-average 
performance  in  both  our  video  and 
Graphics  Winmark  tests. 


BCC  SL007 

Anticipating  a  con- 
cern for  data  secu- 
rity, BCC  (Beaver 
Computer  Corp.) 
has  designed  the 
SL007's  hard  disk  to 
handle  encryption 
via  a  DES  (data  en- 
cryption standard) 
coprocessor;  you 
need  a  password  to 
gain  access.  But  you  pay  a  premium  for 
hardware  encryption,  so  it's  a  good  value 
only  if  you  need  it. 

For  the  $5,995  list  price  (the  dealer 
price  could  drop  as  low  as  $3,800),  you  get 
a  20-MHz  Intel  386SL  processor  with 
4MB  of  RAM;  both  a  64K  primary 
SRAM  cache  and  a  6K  processor  RAM 
cache  are  installed.  You  can  expand  the 
system  memory  from  4MB  to  8MB  in 
2MB  increments.  Our  test  unit  had  an 
85MB  Toshiba  hard  disk. 

Other  features,  including  the  problem 
with  the  mouse  port  and  the  AC  power 
connector,  are  similar  to  those  of  the 


Avanti  025.  Though  the  SL007  is  smaller 
(at  2.5  by  1 1  by  8.5  inches)  and  lighter  (at 
6.6  pounds),  the  color  and  scratch-resis- 
tant finish  are  the  same;  so  is  the  floppy 
disk  drive,  modem,  and  complement  of 
ports.  Like  the  Avanti  025,  the  SL007  has 
the  pivoting  screen — a  BCC  trademark. 
The  10-inch-diagonal  VGA  screen,  manu- 
factured by  Sharp,  is  directed  by  a  West- 
em  Digital  WD90C20  video  chip  set. 
Screen  contrast  is  fair  to  middling;  oddly, 
a  checkerboard  pattern  appeared  in  the 
background  after  recovery  from  screen 
blanking. The  checkerboard  fades  quickly 
when  the  nickel  cadmium  battery  is  fully 
charged,  but  as  it  runs  down,  the  pattern 
becomes  more  pronounced  and  recovery 
is  slower.  But  the  keyboard  has  a  solid 
feel,  and  the  tipped-L  configuration  of  the 
cursor  keys  is  acceptable. 


I  A  C  I     F  I  L  t 


BCC  Avanti  025 

List  price  (tested  configuration):  $3,699 
Tested  Configuration:  4MB  RAM.  130MB  Toshiba 
hard  disk,  1  44MB  floppy  disk  drive,  DOS  5.0.  Microsoft 
Windows  3  1 ,  WinFax  20,  Terminal  Plus,  Magic  Cursor!, 
9,600-bps  fax  modem,  carrying  case 
Options:  2MB  RAM  upgrade,  S1 29.95,  upgrade  to 
130MB  hard  disk,  $500:  extra  battery,  $129.95:  car  bat- 
tery adapter  (BCC  SL007),  $49.95. 

BCC  SL007 

List  price  (tested  configuration):  $5,995. 
Tested  Configuration:  4MB  RAM,  85MB  Toshiba  hard 
disk,  1 ,44MB  floppy  disk  drive,  DOS  5.0,  Microsoft  Win- 
dows 3  1 , 9,600-bps  fax  modem,  carrying  case. 
Options:  same  as  BCC  Avanti  025 


BCC.  1610  Crane  Ci.,  San  Jose.  CA  95112: 
800-827-4222.  408-944-9000; 
fax.  408-944-0657 
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"If  you  have  LAN-to-LAN,  public 
information  service,  or  other 
"bet-the-business"  communications 
applications,  this  is  the  modem 
to  buy." 
-PC  Magazine 

AT&T  Paradyne's  COMSPHERE®  3800  Series 
dial  modem  family  is  now  priced  from  $795. 
The  COMSPHERE  3810  modem  was  winner 
of  the  1992  PC  Magazine  Editors'  Choice® 
Award.  Good  rea.sons  to  give  the  family 
serious  consideration  before  you  buy. 

Consider  quality.  As  PC  Magazine  pin  it. 
"the  COMSPHERE  worked  for  us  every  time 
over  every  line  with  every  other  modem." 


MAGAZINE 


iDirous' 
(uoK  i: 


March  17.  1992 
ATtT  Paradyne  COMSPHERE  3810 


Consider  investment  protection. 

Upgrades  and  enhancements  can  be 
downloaded  over  the  telephone 
line— allowing  you  to  quickly 
adapt  your  network  to  new 
business  applications. 


Finally,  consider  value.  The  $795  price  tag 
for  the  new  COMSPHERE  3830  modem  makes 
it  the  best  V.32bis  value  on  the  market. 

So  if  you're  considering  dial  modems,  we'll 
make  it  quick  and  easy  for  you.  For  more 
information  on  the  award-winning 
COMSPHERE  3800  Series  V.32bis  family, 
call  800  482-3333,  ext.  555. 
Or  fax  us  at  813  530-2103. 


iATsT  Paradyne 
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Price/Performance  Index:  Portable  PCs 


or  the  moflochroffle  notebooks  m  reviewed,  the  Cofflpudyne  486DX/S3  and 
Gateway  486DX  machines  placed  weil  out  in  front  on  the  performance  scaie. 
Had  this  been  a  review  of  only  4S6  machines,  the  Compudyne  488DX/33 
would  have  been  even  further  up  and  to  the  right;  competing  with  388SX/20 
machines,  it  still  has  an  excellent  position.  The  Tandy  4S60  HD  and  Gateway 
4MSX  are  next  in  line,  with  respectable  scores. 

The  Toshiba  T4400SX  notebooks  offer  considerable  performance  bang, 
but  their  hefty  price  tags  dragged  them  down.  The  Compudyne  4WOX/33's 
low  price  and  its  full  33-MHz  DX  performance  account  for  its  position,  while 
marvelous  battery  times,  fast  memory  and  video  scores,  and  relatively  low 
prices  contribute  ta  the  two  fiateway  4t8s'  strong  bang  for  the  buck.  The 
Tandy  4860  HD  almost  mirrored  the  Compudyne  4860X/33's  performance 
btit  was  more  expensive  and  iaciud  some  features,  while  tlie  Toshiba 


T3900SI  also  performed  well  but  suffered  from  the  same  tendency  toward 
overpricing  as  its  T4400SX  brethren. 

Unlike  the  cutUiig-edge  cotor  machines,  almost  none  of  the 
monochrome  units  placed  in  the  favored,  upper-right  comer  representing 
the  best  bang  for  the  buck. 

The  chart  below  rates  the  64  monochrome  portables  on  more  than  20  features  and 
performance  items  and  compares  these  ratings  with  each  computer's  selling  price. 
The  J(-axis  measures  Increasing  performance.  The  K-axis  measures  increasing 
affordability  (lower  price).  We  did  not  include  a  separate  listing  for  the  NEC 
UltraLite  SL/20P,  since  it  was  nearly  identical  In  features  to  the  NEC  UltraLite 
SL/20,  although  its  $1 ,1 00  price  premium  means  less  bang  for  your  buck. 
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THE  DATA  POINTS 

The  following  elements  make  up  the  performance/features  score;  benchmark  test 
results  (35  percent):  travel  weight,  size,  and  battery  life  (33  percent);  memory  and 
disk  space  ( 1 6  percent);  screen  size,  modem,  Super  VGA  output,  extra  cursor  keys. 
I/O  ports,  power-conservation  features,  free  software,  an  extended  warranty,  and 
on-site  service  availability  (16  percent). 


The  selling  price,  charted  on  the  y^axis,  includes  the  system  price  and  the  price 
of  the  most  useful  modem.  We  discounted  laptops  available  through  dealers  by  1 5 
percent  to  approximate  street  prices.  We  did  not  discount  mail-order  systems. 

To  view  the  data  vi«  used  to  create  this  chart,  look  for  1 4MBANG.WK1  in  the 
Software  Library  of  PC  MagNet's  Editorial  Forum. 
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I  Introducing  a  computer  made  to  the  most  exacting  specifications  imaginable: 

yours.  .  The  Librex  T386SX.  A  modular  notebook  which  you  configure  (and  re-configure) 
with  ease.  Whenever,  and  wherever  you  see  fit.  •  Choose  from  a  range  of  removable  hard  disk  drives. 
Upgradable  system  memory.  A  i>C  option  slot  for  fax  modem  cards.  Network  access.  Even  scan- 
ner capability.  All  of  which  make  for  a  slim,  customized  computer  that  changes  as  your 
I    needs  do.  .  Of  course,  there  are  many  built-in  features,  including  a  simultaneous  display 
port  for  linking  to  an  external  color  monitor  (ideal  for  presentations).  •  For  dealer 


locations,  and  further  detail  on 
first  truly  personal 
Department 

Povfr-oit  Baittry  ^^KK/Kt 
Replacemrni     ^^^^^^  " 


what  just  may  be  the  world's 
computer,  call  us  at 
10-T386. 

-lO-SO  liC  MB 
1  ^  ^^"^  KfmovahU  HDD 


Dtiackahit 
Floppy  Disk  Drive 


.  PCMCIA""  Slot 
for  Option  Cards 


Choice  of  4-12  MB 
TT  >  '  1       of  Memory 

(8  0  0)  248-4880 
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With  its  memory  and  processor  caches, 
the  SLOO?  won  above-average  scores  on 
our  processor  and  memory  tests.  The  19- 
millisecond  85MB  hard  disk  performed 
poorly,  but  the  optional  17-ms  130MB 
hard  disk  with  a  32K  buffer  is  faster.  Its 
video  speed  was  average.  The  SLOO? 
lasted  1  hour  49  minutes  on  our  Battery 
Rundown  test  and  2  hours  45  minutes  on 
our  ZDigit  Rundown  test. 

BCC  makes  available  a  wide  range  of 
options  and  offers  a  one-year  parts-and- 
labor  warranty.  You  must  ship  the  unit 
back  to  the  manufacturer  for  repairs,  but 
BCC  pays  the  shipping  charges.  If  the  re- 
pairs can  be  done  in-house,  a  72-hour 
turnaround  time  is  guaranteed.  Free  tech- 
nical support  is  available  via  an  800  line. 
— Sheryl  Canter 


Blackship  NB  320S 


Blackship  Computer  Systems  Inc. 

BlaoksliipNB320S 


The  Blackship  NB  320S  is  Blackship 
Computer  Systems'  OEM  version  of  the 
USA  FlexNote  20,  which  garnered  an 
Editors'  Choice  in  our  January  28,  1992, 
laptop  review.  The  FlexNote  packed 
goodies  like  DOS  5.0,  Microsoft  Windows 
3.0,  and  a  Logitech  mouse  in  a  less-than- 
ideal  but  inexpensive  machine.  At  $2,245, 
the  Blackship  sells  for  $250  more.  While  it 
includes  20MB  more  hard  disk  space  and 
an  additional  2MB  of  RAM,  it  leaves  out 
the  extras  that  made  the  FlexNote  20  at- 
tractive. And  unfortunately,  the  machine 
is  still  less  than  ideal.  If  the  keyboard 
doesn't  drive  you  crazy,  you  might  like  the 
Blackship  NB  320S,  but  there  are  better 
options. 

The  sturdy  black  box  weighs  6.8 
pounds  and  measures  2.5  by  11  by  8.5 
inches.  Its  Intel  386SX/20  processor  is 


1       SUITABILITY  TO  TASK 

Blackship  NB  320S 

POOR    FAIR    GOOD  EXCEUf  NT 

Road  warTior/communicationt^   Q  Q 

o 

DOS  applications               9   9  9 

o 

Windows  applications         9   9  O 

o 

Dasktop  raplacament           9   O  O 

o 

uncached,  and  the  system  accepts  up  to 
5MB  of  RAM  in  1MB  increments.  The 
80MB  Conner  hard  disk  added  $150  to 
the  price,  but  you  can  order  a  60MB  unit 
(options  extend  up  to  120MB).  The  8.5- 
inch  Sanyo  screen  is  coupled  with  a  Cirrus 
Logic  GD-610/620  chip  set.  Cirrus  BIOS, 
and  256K  of  video  RAM.  An  internal 
2,400-bps/9,6(X)-bps  send/receive  fax/  data 
modem  lets  you  save  the  single  serial  port 
for  better  uses,  but  it  will  set  you  back 
$220.  The  single  parallel  port  is  accompa- 
nied by  a  separate  keyboard  port. 

The  Blackship  is  a  mainstream  ma- 
chine, doing  an  average  job  on  the 
memory  test,  slightly  above  average  on 
the  disk  test,  and  slightly  below  average 
on  the  video  and  Graphics  Winmark  test. 
The  nickel  cadmium  battery  lasted  1  hour 
45  minutes  on  our  Battery  Rundown  test, 
although  power-conservation  features 
stretched  that  to  3  hours  on  our  ZDigit 
Rundown  test.  The  unit  includes  a 
standby  mode,  and  a  trickle-charge  fea- 
ture encourages  users  to  leave  the  ma- 
chine plugged  in  when  not  in  transit. 

The  Blackship  has  its  ergonomic  draw- 
backs. The  L-shaped  arrow  block  (which 
doubles  as  Home,  End,  PgUp,  and  PgDn 
keys)  will  annoy  typists  used  to  standard 
keyboards.  The  reverse-screen  option  is 
missing;  password  protect  and  memory 
count  cannot  be  disabled.  Worse,  the 
power-on  push  button  is  located  outside 
the  cover  in  a  spot  that's  easy  to  hit  even 


when  you're  not  aiming.  Without  an  alarm 
to  alert  you  when  the  machine  is  on  and 
the  cover  closed,  you  may  have  a  lot  of 
unexpectedly  drained  batteries. 

Along  with  a  30-day  money-back  guar- 
antee, Blackship  offers  a  one-year  war- 
ranty on  parts  and  labor. Though  DOS  5.0 
is  bundled,  the  unit  we  saw  had  neither 
Windows  nor  a  mouse — two  of  the  extras 
that  made  the  FlexNote  20  worth  the 
trouble.  Service  work  is  done  at  the  fac- 
tory; technical  support  is  available  via  an 
800  number. — Angela  Giinn 
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Blackship  NB  320S 

Blackship  Computer  Systems  Inc..  2031 
O' Toole  Ave..  San  Jose.  CA  95 1 I :  ,S()0- 
531-7447.  408-432-7500;  fa.x.  408-432-1443 


List  price  (tested  configuration):  $2,245 
Tested  Configuration:  4MB  RAM,  BOMB  Conner  hard 
disk.  1  44MB  floppy  disk  drive.  DOS  5.0.  carrying  case. 
Options:  1MB  upgrade.  $50.  math  coprocessor,  $175; 
extra  battery,  $75;  9,600-bps  data/fax  modem,  $210 

ON  READER  SERVICE  CAflD 


Blue  Star  Computers  Inc. 

Blue  Star  386D)(/25  Notebook 

Micro  E.xpress 

Micro  Express  NB2500  Notebook 


The  Micro  Express  NB25(X)  Notebook 
and  the  identical  Blue  Star  386DX/25 
Notebook  are  the  only  ones  using  the  25- 
MHz  Am386DXL  processor  in  this 
roundup.  Each  has  4MB  of  RAM;  128K  of 
direct-mapped,  write-back  RAM  cache 
governed  by  a  SIS  controller;  a  124MB 
Toshiba  hard  disk;  a  front-accessible 
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PEU  INTRODUCES  A  CONCEPT 

SO  REVOIUTIONARX  IT  BREAKS 
EVERY  LAW  IN  THE  BOOK. 


BasedonmSlkmsof 
ooiwersaaonswA 
OUT  customers, 
ue'ie  maiedumalk. 
aUbkins  to  our 
sen^tohelpyou 
get  die  most  out  of 
your  computer. 


^'re  offering 
somedmg  no  other 
computer  comparry 
offttS:  gUOUMBtS. 


Every  DeU  i486 
s^iem  has  FLASH 
EPROMs/oreos^i 
BKX  upgrading. 


tfaomediingcangowKxig,  it  will. 

ThaA  a  bw  ao  fundamental,  it's  practically  bulk  into  every  fafand  of  computers 
on  earth.  Fortunately;  you've  told  us  how  co  make  it  bettec 

course  of  rniUioiisofcotiversations  with  our  customers,  we  discowaed  what 
bothers  you  about  buying  arxl  owning  OMnpuieis.  One  dieme  was  sourided  over 
and  over:  It's  not  just  a  great  computer  you  want;  it^vAutt  we  can  do  to  make  sue 
you'll  get  die  most  out  of  your  conqxiler. 

So  we  studied  every  area  where  we  could  help,  from  hardware  to  compatibility, 
from  telephone  response  to  service.  The  result  was  some  fairly  dramatic  changes 
at  Dell  to  make  computing  easier  now,  and  in  die  future. 

added  new  services  and  specialists  so  you  can  get  fiaeter  help.     involved  our 
suppUeia  and  sofnrare  dewekipets  to  find  iiew  ways  to  eiMure  000^^ 
iinpcMtarit,  in  the  three  key  areas  where  you  want  assuiarK:es— compatibility;  qukJt 
answers  and  fast  service— we're  offering  something  completely  foreign  to  other 
computer  companies:  guarantees. 

HOW  CAN  A  COMPUTER  BREAK  MURPHVS  LW?^  started  widi 

state-of-the-art  technology.  Integrated  1024  x  768  VGA  support,  for  instance,  is 
included  on  all  Dell*  desktop  systems— even  our  entry-level  i386"'SX  system.  For 
BIOS  upgrading,  all  i486 "  systems  have  RASH  EPROMs.  The  SmartV^"  diagnostic 
display  and  progratiunabk  reset  switch  are  standard  on  bodi  die  mid'Sized  and 
flootstanding  systems.  And  to  make  sure  you  get  exactly  what  you  want,  every 
system  can  be  custom-oonfiguied  to  your  q)ecifications. 

Wve  also  implemented  what  we  call  die '^tal  ownership  experience."  We  added 
specialists  to  help  you  with  each  step  you  take  in  owning  a  computer,  from 
purchasing  to  set-up  to  servicing  to  upgrading.  You  can  expect  quick  answers  from 
our  unique  Getting  Started  Helpline,"'  custom  integration  services,  award-winning 
phone  support,  and  otir  24  hour-a-daylechFax**  lines  for  system  information. 

IRON  CLAD  GUARANTEES.  We  know  you  want  your  Dell  system  to  be 
coinpatibte  wid\  tiew  products  in  the  future.  know  you  wattt  quick  ariswets  ^ 
your  questions.  And  we  know  you  want  &st  service. 

So  we  guararuee  youll  get  all  of  it  This  isrft  a  promise,  it^  a  guarantee.  ^  can 
read  about  the  guarantees  in  the  following  pages. 

They  shouki  inake  everybody  happy  Except  tnaybe  our  competitofs.  Arid  Murphy. 


800-348-8349 

mCN  CAUae.  niASC  KFBeKC  «1  IIXI.  M  CANADA.  CMl  soiMa»3(ai. 
HOWS;  7AM«m  a  MONW  >AIIIMIM  Cr  SAT,  I0AM3MI  a  SIM. 


EXCE  WIOWS  TO  MURPHY^S 
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l^ELL  525SX 

i?s^-SX,25MHzSYSTEM 
• :  MK  RAM 

•  SO  MB  ( 1 7  m.>)  HARD  DRIVE 

•  \XiA  aXOR  MONITOR 
( 14:  MO  X  W. .  19mm) 

•  ONE  nxWY  DRIVE  (3.5" OR  5.25") 
•MS-IXVS.O 

NOW  ONLY  $1,149 

LEASEO;$43/MO. 


1l 


DELL486P/25 

i486SX,  25  MH:  SYSTEM 

•  4MBR.A1M 

•120  MBil7m5)  HARD  DRIVE 

•  SUPER  VGA  1024i  MONITOR 
U4."  1024  x  768.  .28mm) 

•ONE  aOPPY  DRIVE (3. 5" OR  5.25") 

•  MS-DtIS  5.0 

NOW  ONLY  $1,899 

LEASE;  $70/MO. 


nELL486D/33 

i4«6  'nX.  3.3  MH:  SYSTEM 

•  4  . MB  R.AM 

• :  V  MB  (16  ms)  HARD  DRIVE 

•  L'LTRASCAN"  15FS  MONITOR 
(15.-  1024  x  7(iHNI,.  28mm) 

•ONE  aOPPY  DRIVE  (5.5" OR  5.25") 

•MS-1X1S5.0 

NOW  ONLY  $2,749 

LEASE:  $102;  MO. 


nELL486P/33 
i4H(inX,  33MH:  SYSTEM 

•  4.MBR.AM 

•  1 70  MB  ( 1 7  ms)  HARD  DRIVE 

•  SUPER  VGA  10241  MONITOR 
(14:1024x768.  .28mm) 

•  ONE  FLOPPY'  DRIVE  (3.5" OR  5.25") 

•  MSLX1S5,0 

NOW  ONLY  $2,199 

LEASE;  $81 /MO. 
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Th  e  only 

PRODUCTS 
YOUR 

COMPUTER 
WILL  NOT 
WORK  WITH 
ARE    THE  ONES 
YOU  REALLY 
NEED. 
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V,\-JM\:\ 

LITY. 

For  particuSariy 
toHgh  situations, 
ue  can  rewrite 
parts  of  the  BIOS 
for  you. 


We  guarantee  tue'U 
work  with  you  to 
ensure  compatibi^ty 
with  pimducts 
introduced  in  the 
future. 


We  constantly 
create  compatMity 
situatiorxs  that  wiU 
"break"  the  system, 
thenfmdaway  to 
vnalieitwark—soyou 
don't  hate  to. 


We've  discovered  a  common  phobia  among  computer  shoppers.  They're  afraid  the 
computer  they're  about  to  buy  won't  run  everything  they'll  need  in  the  future. 

At  Dell,  one  of  our  main  goals  when  we  design  systems  is  compatibility.  We  have 
a  state-of-the-art  lab  where  our  engineers  do  nothing  but  make  sure  our  computers 
run  other  vendors'  products.  We  configure  our  systems  with  third-party  boards  and 
hundreds  of  packages  in  viruially  every  possible  permutation.  With  thousands  of 
configurations  behind  our  computers,  we  often  find  situations  that  will  "break"  the 
system.  Then  we  find  a  way  to  make  it  all  work,  so  you  don't  have  to. 

We  also  have  strategic  relationships  with  the  people  who  make  those  new  products. 
Fbr  example,  if  you  have  a  problem  with  system  software  from  Novell,  Banyan, 
SCO,  Microsoft  or  IBM,  we'll  use  our  alliances  with  these  companies  to  bring 
everyone  together  to  solve  your  problem. 

WHAT  ABOUT  NEW  PRODUCTS  ?  As  we  said,  our  systems  are  designed  to 
be  compatible  today  and  tomorrow.  But  if  a  new  product  is  released,  and  your  system 
is  not  compatible,  we  can  provide  free  BIOS  changes,  if  that  will  make  them  work 
together.  Fbr  complex  situations,  we  can  modify  the  BIOS  for  you.  And  for  the 
particularly  tough  problems,  we  have  specialists  in  areas  such  as  networking,  UNIX* 
and  graphics.  No  one  can  predict  the  future.  But  we'll  do  everything  we  can  to 
make  your  system  compatible  as  quickly  as  possible. 

DOESNT  ANYONE  ELSE  GUARANTEE  COMPATIBILITY?  In  a  word, 
no.  Oh  sure,  you  could  probably  squeeze  a  few  vendors  for  some  compatibility 
assurances.  But  when  you  try  to  get  them  in  writing,  they're  a  bit  tougher  to  get. 

OUR  COMPATIBILITY  GUARANTEE:  Dell  systems  are  designed  and 
tested  to  run  all  standard  operating  systems,  application  software,  peripherals  and 
network  operating  systems  developed  for  ISA  and  EISA  architecture  systems.  If 
you  encounter  a  compatibility'  problem  with  your  Dell  Fferformance  Series  system 
within  three  years  of  the  original  purchase,  we  guarantee  Dell's  engineers  and 
technicians  will  work  with  you  to  identify  the  cause  of  the  problem  and  recommend 
a  solution.  If  the  problem  (other  than  software  support  for  device  drivers)  can  be 
solved  by  updating  your  system,  we'll  provide  the  change  at  no  charse.  Or,  in  the 
rare  event  we  can't  do  that,  you  may  return  the  system  for  a  refund.  \bu  understand 
that  we  can't  extend  the  guarantee  to  software  or  devices  that  were  never  intended 
to  run  on  comparable  ISA  or  EISA  systems  of  the  same  vintage.' 


800-348-8349 


'Refund       is  huitdtn^  sum  t4  yean  ligisdepn^^  pentd.  oikuldeJ  mundiK  Refund  tiffer  is  loU  fiw  reffsttmi  tmrm  of 
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Th  e  more 
desperate 
your  phone 

CALL,  THE 
LONGER  YOU 
WILL    BE  PUT 
ON  HOLD. 
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E. 

We  solve  most 
{mMems  over  the 
t^vme  within 
10  minutes. 


24'hoicr  system 
information  is 
OMailahle  on  our 
TechFax  Line. 


Having  trouble  formatting  your  hard  disk  ?  Need  somebody  to  explain  the  mysteries 
of  MS-DOS  5.0  ?  Can't  set  your  modem  switch? 

If  you  have  a  Dell  computer,  you  can  call  us  and  get  all  the  help  you  need  without 
umpteen  call  transfers  or  endless  choruses  of  "Tie  A  Yellow  Ribbon."  We've  put 
together  a  remarkable  system  that  enables  our  trained  technicians  to  solve  most 
reported  problems  over  the  phone,  usually  in  10  minutes  or  less. 

It  works  like  this:  Calls  made  to  Dell  Technical  Support  are  entered  into  our  system. 
If  our  technicians  run  into  a  problem  they  can't  solve,  they  access  the  Problem 
Resolution  Database.  Chances  are  a  similar  problem— and  solution— have  been 
entered  in  the  past.  We  also  keep  a  complete  history  of  your  own  computer  Over 
time,  we'll  get  to  know  your  system  as  well  as  you  do.  Maybe  even  better. 

And  the  price  of  your  system  includes  7  day-a-week,  18  hour-a-day,'"  toll-free  phone 
support  for  as  long  as  you  own  your  Dell  computer 

THE  DELL  WHATEVER- IT-TAKES  APPROACH  TO  CUSTOMER 
SATISFACTION  begins  the  moment  you  receive  your  computer.  For  the  first 
30  days,  you'll  have  a  special  toll-free  Getting  Started  Helpline*  staffed  by  people 
who  speak  plain  English,  not  Fortran.  If  you  need  system  information,  it's  available 
24  hours  a  day  via  our  innovative  TechFax  line.  Just  dial  up  and  the  detailed 
information  you  requested  will  be  automatically  faxed  to  you  from  the  Dell  Technical 
Library.  We  also  have  our  own  Dell  Forum  on  CtmpuServe's  Information  Service 
so  you  can  see  other  users'  problems,  and  more  importantly,  our  solutions. 

All  these  services  haven't  gone  unnoticed  by  our  customers.  We've  won  PC  Week's 
Customer  Satisfaction  PoW  an  unprecedented  eight  times,  won  PC  World's  World 
Class  Award  for  Best  Service,  and  ranked  among  the  top  of  PC  MagaTjne's  customer 
service  and  reliability  survey. 

OUR  RESPONSE  GUARANTEE:  We  guarantee  when  you  call  our  technical 
support  center  with  a  problem  during  operating  hours  (6AM-12  Midnight  CT 
daily),*  you  will  talk  to  a  technical  specialist  within  5  minutes.  If  you  do  not  wish 
to  hold  for  a  technician,  we  guarantee  your  call  will  be  promptly  returned  by  a 
technical  specialist  within  one  hour.  In  the  rare  event  you  don't  reach  a  technician 
or  a  technician  doesn't  call  back  within  one  hour,  let  us  know  and  you  will  receive 
your  choice  of  a  check  for  $25  or  a  credit  of  $25  toward  your  next  purchase.^ 


800-348-8349 


This  guarantee  hcffns  August  I,  1992  ami  apphei  u>  itgfstered  invnen  vf  DeB  fhffyrmaiKe  Series  systems  purdkoed  af^  J^h    i992.  but  ar^  tme  auard  per  system  per  day.  Piease  undentani  that 
ihe  gfiarantee  dues  not  appiy  to  suppcn  calls  tmssed  fot  reaxins  iiiaiy  (Mside  of  intr  ojt^^  such  as  puueruuuigu  and  auerrupoans  to  telephone  serxtce:  ur  uutside  the  US,  Sutyect  Co  Jkvijge  iMtiuut  nuOce. 

Cci  , 
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Th  e  mow 


URGENT  THE 

PROBLEM, 
THE  LONGER 
IT  WILL 
TAKE  FOR 


SERVICE. 


ED 

NEXT-BUSINESS-DAY  SERVICE. 

We  guarantee  a 
trained  technician 
wiU  be  at  your  desk 
by  the  end  of  the 
next  business  day, 
if  needed. 


Every  DeU  system 
is  tested  for  extremes 
of  heat,  cold,  shixk 
and  vibration. 


We  heard  what  people  had  to  say  about  service  they've  had  elsewhere,  and  it  wasn't 
very  nice. 

So  instead  of  giving  you  the  usual  reliability  story,  we'll  give  you  the  straight  scoop. 

THE  STANDARD  SERVICE  IS  ANYTHING  BUT  STANDARD.  When 
we  find  out  you  have  a  problem,  a  trained  technician  will  be  at  your  desk  the  next 
business  day  if  necessary.  The  next-business-day  service  is  backed  by  a  $65  million 
parts  inventory.  (That's  probably  ten  times  more  inventory  than  most  resellers' 
revenue.)  It's  al.so  supported  by  an  overnight  parts  shipment  and  a  field  service  force 
that  boasts  hundreds  of  certified  NetVt^re"  technicians.'^ 

If  our  next-business-day  serv  ice  isn't  fast  enough  for  you,  there  is  the  option,  in 
many  areas,  of  upgrading  to  Critical  Care,"  4-hour  service.* 

You  can  even  sign  up  for  these  service  commitments  for  as  long  as  four  years. 

Think  of  them  as  long-term  insurance  against  Murphy's  Law. 

HERE'S  A  NOVEL  IDEA:  WE'VE  DESIGNED  THEM  SO  THEY 
WOULDNT  BREAK  DOWN.  R^r  added  confidence,  we  design  our  systems 
from  the  ground  up  rather  than  rely  on  dubious  imports.  With  quality  components 
rather  than  the  rejects  some  vendors  pick  up  on  the  open  market. 

Every  Dell  system  is  tested  for  extremes  of  heat,  cold,  vibration  and  shock.  It 
features  specially  designed  air  ctwiing  systems  to  keep  noise  and  temperature  levels 
low.  Highly  integrated  systems  boards  minimize  the  number  of  connections  and 
parts,  so  there  are  fewer  things  to  go  waing. 

OUR  SERVICE  GUARANTEE:  If  there  is  a  hardware  failure  with  your 
Dell  system  while  under  a  service  contract  purchased  from  Dell  and  you  notify  us 
before  5:00  PM  CT,  a  technician,  if  needed,  will  arrive  to  address  your  problem  by 
the  end  of  the  next  business  day.  In  the  rare  event  the  technician  does  not  arrive 
as  propiised,  let  us  know  and  your  situation  will  receive  top  priority  for  resolution, 
plus  you  will  receive  an  additional  month  of  service  at  no  cost  to  you.' 


D0LL 

800-348-8349 


^ff  ivtouns  (.kurf)  imisuL- iif  uur  (.uniniC  utih  as  ^  intermpikms  Utukphifnc  ienxe  and  t^te dusun iif  ^mJMlTt^  mfumd  fitr  parts  Jekuers.  iirtnas^  chr  L'  S  Sufcyrct  m chur)0r  uchiut  mtke. 
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Th  e  more 

YOU  ASK 
FROM  YOUR 
COMPUTER 
COMPANY, 
THE  HARDER 
IT'LL  BE 
TO    GET  IT. 
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//,  after  30  days, 
you're  soli  not  happy, 
we'H  give  your 
money  back  with  no 
questions  asked. 


We're  more  flexible, 
to  fieif)  yuu  get  the 
most  nut  of  your 
computing. 


If  someone  ever  does  a  survey  to  find  the  response  most  hated  by  a  computer 
company's  clients,  it  will  probably  be  this:  "It  can't  be  donel' 

Companies  that  say  things  like  that  put  their  rules  before  your  problems. 

At  Dell,  we  put  your  problems  before  our  rules. 

Depending  on  your  circumstances,  we  offer  a  variety  of  specialized  services  like 
comprehensive  system  integration  and  preconfiguration,  and  preloading  of  popular 
and  custom  software. 

GET  MICROSOFT,  INTEL  AND  NOVELL  TO  WORK  FOR  YOU. 
We  have  close  working  relationships  with  industry  leaders  like  Microsoft,  Intel 
and  Novell,  and  can  enlist  them  to  help  plot  a  corporate  IS  strategy. 

With  the  help  of  other  business  partners,  we  can  do  things  like  tailor  a  support 
package  for  you  or  arrange  remote  diagnostics  for  remote  sites. 

Our  flexibility  goes  beyond  our  own  products.  ¥ot  large  projects,  we  can  acquire 
and  integrate  over  5000  non-Dell  products,  so  you  don't  have  to  go  to  a  hundred 
different  vendors  to  get  your  system  together. 

OUR  SATISFACTION  GUARANTEE:  To  show  you  we  mean  what  we 
say,  we'll  give  you  a  30-day,  no-questions-asked,  money-back  guarantee  with 
each  computer. 

THE  LAST  GUARANTEE.  Computer  companies  are  notorious  for  broken 
promises.  So,  as  you've  read,  we're  not  making  promises.  We're  making  guarantees. 
Guaranteed  compatibility.  Guaranteed  quick  answers.  Guaranteed  fast  service. 
And  guaranteed  satisfaction. 

Our  philosophy  of  putting  your  problems  before  our  rules  is  why  two-thirds  of  the 
FORTUNE  500*  buy  from  Dell.  It's  a  philosophy  that  made  us  an  $890  million 
company.  And  it's  a  philosophy  we'll  continue. 

We  guarantee  it. 


D0LL 

800-348-8349 

WHfN  CAUING,  PIEASE  REFERENCE  «1 11X1  IN  CANADA.  CAU  80O«6«-3021 . 
HOURS:  7AM-9PM  CT  MON-FRI.  8AM-4PM  CT  SAT.  I0AM-3PM  CT  SUN 

•Gtton^  SuTwJ  Hdpine,  ^ WtuJed  hiAtn  jin  wU-fw  phimc  iupfMnt,  and  Cnactil  Qir;  Servix  OMdMe  begammfi  8/1 W.  "Serwoe  pnnmied  bi  Bunctc  Smtce  CurpimMkin.  On- ale  stnice  may  nrt  hr  uuoLiJr 
in  (.trnum  nrmubf  lucjDuru.    Leaui^arrungeJiby  LeusmgOmup.  Inc  tSS6.  t4iib  ani^lrteltnsiikljigu  ok  tnjJtriwhtiflTiuiC^  UNfX  u  d  Tcj^hrred  nuJonurJc  i  if*  UNIX  SwmhihtmXurvs,  Inc  in 

the  Vruted  Staeiandu^anaitnei.  Nfxvfl  onJ  Ne^Xltir  jrr  irffsurred  traJaDoria  (jf  Mivrfi.  Ik  MS-DOS  and  Mintwift  atv  rrgistmrti  mkimuHa  ami  UtW&iui  and  RisilBml  an  tvademaiia  t4  Mjctusu^i  Cj.itpnnMian. 
R.)RTUNE500BafK]pstatd  tracienuritof  TVTrmc  Inc  Mtiflu^nv  Omifum  Dcrfl  liuLkanu  fmipneun  mbrrest  m  the  rmtHu  oni  runvs    adim.  01992  OeflOimfMtrrOfrpuKiipn.  All  njte  rcxntd. 

ORCLE  033  ON  READER  SERVICE  CARD 


Fax  Directly  From  Any  DOS 
Or  Windows  Application. 


Now  There  Are  Two  Easy  Choices. 


When  it  comes  to  faxing  from  your  PC,  the  choice  has  never  been 
easier.  Because  now  Delrina  has  a  fax  solution  for  both  DOS  and 
Windows  users.  Now  there's  DosFax  PRO,  offering  the  features  that 
have  made  WinFax  PRO  a  runaway  best- 
seller in  the  Windows  world. 

Choose  either  application  and  get  the 
incredible  ease  of  use  that  makes  sending 
and  receiving  faxes  on  your  PC  as  easy  as 
clicking  your  mouse.  Or  hitting  a  Hot  Key. 

Combine  data  from  your  word  processor, 
spreadsheet  and  graphics  applications  into  a 
single  outgoing  fax.  Schedule  faxes  for  transmis- 
sion at  a  later  time.  And  get  full  WYSIWYG  support 
as  well  as  200  x  200  dpi  resolution  laser  quality  output. 

Both  DosFax  PRO  and  WinFax  PRO  let  you  receive  faxes  on  your 


DosFax  PRO 

Fax  Software  for  DOS 


In  (he  US.  or  Canada,  call: 

1-800^268-6082 

60-DAY  MONEY  BACK  GUARANTEE 


screen,  on  your  printer  or  in  the  background.  So  now  the  only  choice 
you  need  to  make  is  between  DOS  and  Windows.  Or  if  you  use  both,  get 
DosFax  PRO  and  WinFax  PRO. 

If  you're  already  a  WinFax  PRO  user 
and  want  to  take  advantage  of  DOS 
based  faxing,  you'll  be  happy  to  know 
that  all  your  WinFax  PRO  files  and 
phone  books  are  100%  compatible  with 
DosFax  PRO. 

And  if  you're  using  any  Delrina  fax  prod- 
uct, simply  upgrade  to  either  WinFax  PRO 
or  DosFax  PRO.  You'll  add 
a  host  of  powerful 


WinFax  PRO 

Fax  Software  for  Windows 


features  that  let  you  make  the  most 
of  faxing  from  your  PC. 


Delrin^ 

Software  For  Improved 
Office  FferfbnTBnce 


WinFax  PRO  SLP  US  $119,  DosFax  PRO  SLP  US  $79.  WinFax  PRO  and  DosFax  PRO  ©  1992  Delrina  Technology,  Inc.  All  nghts  reserved.  All  products  names  are  trademarks  of  their  respective  owners. 

For  international  pricing  and  distributors  call  (416)  441-3676,  or  in  the  UK  call  081  207  3163. 
International  DiMributots:  Australia,  61-3-532-2274;  Denmark,  45-31-31-0700;  Germany,  49-2102-497-0;  Norway,  47-51-21510;  Sweden,  46-31.20-0025. 

ORCLE  250  ON  READER  SERVICE  CAFID 


COVER  STORY 


Portable  PCs 


What  the  Numbers  Mean:  Portable  PCs 


Of  the  65  monochrome  notebook 
systems  we  tested,  6  used  an  Intel  486 
processor,  and  all  relied  solely  on  the 
processor's  internal  8K  primary  cache. 
The  remaining  notebooks  all  used 
some  variant  of  the  386  architecture 
running  at  33  MHz,  25  MHz,  or  20 
MHz:  47  Intel-based  systems  (1 
386DX,  30  386SX,  and  16  386SL  units) 
and  12  AMD-based  systems  (2 
Am386DXL/25s  and  10  Am386SXLs). 
Of  the  58  386-based  systems,  including 
all  3  of  the  386DXs,  19  used  a  second- 
ary RAM  cache.  Of  these  cached 
notebooks,  16  have  a  four- way  set- 
associative  cache  organization,  since  it 
allows  for  smaller  SRAM  capacities 
(16K,32K,or64K). 

We  found  little  deviation  in  perfor- 
mance across  the  different  CPU  types. 
The  486  notebooks  proved  faster  than 
the  386s,  and  cached  386s  outper- 
formed noncached  models.  The 
Compudyne  486DX/33  and  the  Tandy 
4860  HD,  the  only  notebooks  to  use 
486DX  chips  running  at  33  MHz,  were 
tied  in  terms  of  processor  and  memory 
performance. 

The  lone  486DXy25,the  Gateway 
Nomad  425DXL,  fell  amid  the  two 
25-MHz  Toshiba  T4400SXS  and  the 
486SXy20  Gateway  Nomad  420SXL 
when  it  came  to  processor  perfor- 
mance. The  four  remaining  486  systems 
were  relatively  close  to  each  other  on 
these  two  tests. 

Only  3  of  the  59  386-based  systems 
used  the  386DX  processor;  the  others 
used  a  386SX,  386SXL,  or  386SL  chip. 
The  386DX/33  Aquiline  NT33  with  its 
32K  four-way  set-associative  cache 
proved  faster  than  the  Am386DXL/25- 


based  Blue  Star  386DX/25  Notebook 
or  the  Micro  Express  NB2500  Note- 
book. With  a  memory  score  of  4,045 
kilobytes  per  second,  the  Aquiline 
outpaced  the  two  25-MHz  systems, 
which  use  128K  direct-mapped  caches 
to  achieve  memory  scores  averaging 
2,667  KBps.The  Aquiline's  winning 
performance  was  not  due  only  to  its  33- 
to  25-MHz  operation.  PC  Magazine 
Labs  has  found  that  set-associative 
caches  generally  lead  to  better  perfor- 
mance. 

The  same  held  true  for  the  386SX 
systems  we  looked  at. The  eight  best 
25-MHz  systems  on  our  processor  and 
memory  tests  are  based  on  the  Intel 
386SL  with  a  RAM  cache. The  only 
uncached  386SL  notebook,  the 
Compudyne  386SXL/25,  exhibited 
performance  that  was  solidly  grounded 
among  the  noncached  AMD  and  Intel 
SX  portables. The  20-MHz  386  units 
were  also  dominated  by  cached  systems 
in  terms  of  processor  and  memory 
performance. 

DISK 

The  most  striking  disk  performance 
came  from  three  386s.  While  the 
Compudyne  486DX/33"s  130MB 
19-millisecond  IDEToshiba  hard  disk 
was  the  fastest,  the  next  best  perform- 
ers were  the  three  386SX-  and  SL- 
based  NEC  UltraLite  notebooks:  The 
UltraLite  SL/20  and  its  twin,  the 
UltraLite  SL/20P.  both  use  the  80MB 
Quantum  Go»Drive.  an  IDE  hard  disk 
rated  at  16  ms.The  NEC  UltraLite  Ill's 
60MB  Conner  CP-2064,  an  IDE  unit 
rated  at  19  ms,  was  tied  for  second 
place.  The  Conner  and  the  Quantum 


units  both  feature  32K  buffers  to 
enhance  performance. 

VIDEO 

Toshiba  submitted  two  variants  of  its 
25-MHz  T4400SX,  one  with  a 
Matsushita  gas-plasma  display  and  the 
other  with  a  Sharp  LCD. The  plasma 
system  was  only  slightly  faster  on  our 
DOS-based  video  test  and  the 
Graphics  Winmark  test.  Both  ma- 
chines used  identical  Western  Digital 
WD9()C23  video  chip  sets. 

The  top  386  video  performer  was 
the  Compaq  LTE  Lite/25,  with  a  video 
score  of  3,024  thousand  operations  per 
second  and  a  Graphics  Winmark  score 
of  1 .8  million.  In  fact.  Compaq's  two 
20-MHz  units  are  among  the  top  five 
video  performers  in  the  386  class,  but 
the  Gateway  Nomad  325SXL  With  its 
Cirrus  GD6420  video  chip  set  bested 
both  LTE  Lites  in  terms  of  Windows 
graphics  performance,  with  its 
Winmark  score  of  1.6  million.  Round- 
ing out  the  top  five  video  performers 
in  the  386  group  was  the  Tandy  3830 
SL,  with  a  video  score  of  2.091 
thousand  operations  per  second  and  a 
Winmark  score  of  1.5  million. 

A  notable  disappointment  was  the 
Dell  System  NL25,  which  turned  in  a 
Winmark  score  of  just  0.7  million.  It 
was  also  sixth  from  the  bottom  on  our 
video  test.  We  attribute  the  lackluster 
performance  to  the  combination  of  a 
Cirrus  610/620  chip  set  with  Dell's  own 
video  BIOS. The  more  expensive  Dell 
System  325N  turned  in  respectable 
scores,  thanks  to  its  Western  Digital 
WD90C22/WD90C5  chip  set  and 
Phoenix  video  BIOS. 


1.44MB  floppy  disk  drive;  DOS  5.0;  and 
Microsoft  Windows  3.1.  Blue  Star  Com- 
puters charges  $2,899  for  the  unit;  Micro 
Express  provides  the  better  value,  though, 
offering  its  system  with  a  9,600-bps  fax 
modem  for  $2,925. 

The  charcoal-gray  cases  are  the  same, 
measuring  2.5  by  8.3  by  11  inches  and 
weighing  7.5  pounds  with  its  nickel  cad- 
mium battery.  You  can't  add  more  RAM 
yourself,  but  if  you  want  the  8MB  maxi- 


mum, you  can  order  an  8MB  SIMM  in  a 
single  socket  on  the  motherboard.  The 
video  subsystem  pairs  a  Sanyo  8.5-inch  di- 
agonal LCD,  a  CCFT  (cold-cathode  fluo- 
rescent tube)  supertwist  backlit  screen  ca- 
pable of  64  shades  of  gray,  with  a  Cirrus 
Logic  GD610/620  video  chip  set. 

Both  machines  yielded  average  perfor- 
mance for  their  class.  The  battery  life,  ac- 
cessible through  a  panel  above  the  key- 
board, varied  slightly  between  machines 


on  our  Battery  Rundown  test.  The  Blue 
Star  .386DX/25  lasted  2  hours  12  minutes 
and  3  hours  with  power-conservation  fea- 
tures enabled;  the  Micro  Express  NB2500 
stayed  alive  slightly  longer,  at  2  hours  28 
minutes,  but  turning  on  power  conserva- 
tion showed  little  improvement.  You  ac- 
cess these  features  in  CMOS  setup,  which 
you  enter  by  pressing  the  Delete  key  as 
the  unit  boots.  Features  include  a  doze 
mode,  which  switches  the  system  clock  to 
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Benchmark  Tests:  Portable  PCs 


The  results  from  this  roundup  clearly 
demonstrate  that  486s  are  faster  than  386s. 
No  matter  what  the  CPU,  though,  make  sure 
your  next  notebook  has  a  processor  RAM 
cache  if  you're  looking  for  speed. 

HOW  WE  TESTED 

We  used  PC  Magazine  Labs'  Hardware  Performance  Tests.  Release  6.0,  to  measure 
each  PC's  processor,  memory,  disk,  and  video  subsystem  performance.  Each  test 
measures  the  number  of  operations  performed  or  the  data  throughput  over  a  period 
of  time.  We  also  used  WINBENCH  2,5  to  obtain  the  Graphics  Winmark  scores.  In  all 
cases,  a  larger  number  means  better  performance. 

We  performed  all  the  tests  with  the  RAM  and  video  cache  shadowing  enabled 
whenever  possible.  We  report  the  disk  performance  without  software  disk  caches. 

The  processor  test  measures  different  aspects  of  the  CPU's  performance  and  its 
interaction  with  cache  and  main  memory.  The  test  consists  of  eight  routines:  an 
Instruction  Mix  native  to  the  microprocessor  type  (386  or  486.  for  instance)  and 
128K  No-Operation,  Do-Nothing,  Integer-Add.  Integer-Multiply,  Floating-Point  Mix, 
String-Son  and  -Move,  and  Prime-Number  Sieve  routines. 

The  memory  benchmark  test  measures  the  read/write  performance  of  the 
computer's  first  640K  of  conventional  memory 

The  disk  benchmark  test  evaluates  the  mechanical  drive  speed,  hard  disk  controller 
functions,  and  bus  speed,  using  a  series  of  small-record  (51 2-byte  and  4K)  exercises 
followed  by  similar  large-record  (16K  and  32K)  exercises.  Both  small-  and  large- 
record  exercises  include  file-create,  sequential  write/read,  and  random  write/read 
operations. 

The  video  benchmark  test  consists  of  text  and  graphics  routines  In  the  Direct 
Screen  Write  routine,  the  video  adapter's  screen  memory  writes  text  to  the  screen 
The  test  then  performs  several  graphics  operations,  including  screen  fills  and  bit- 
block  transfers  (BitBlts). 

With  the  release  of  Version  2.5  of  PC  Labs'  WINBENCH  tests  (our  graphics 
performance  tests  for  Microsoft  Windows),  PC  Labs  has  introduced  a  new  method 
of  measuring  graphics  performance.  The  Graphics  Winmark  is  the  geometric 
mean  of  1 2  WINBENCH  graphics  tests,  measured  in  millions  of  pixels  per  second. 
PC  Labs  profiled  the  major  Windows  applications  in  November  1 991  and 
determined  which  graphics  functions  are  most  frequently  used  within  Windows. 
The  Winmark  takes  into  account  12  tests  of  these  key  functions  and  weights  them 
to  reflect  how  frequently  the  functions  are  used.  Windows  applications  also  use 
other  graphics  functions,  but  far  less  often. 
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Tandy  3830  SI  (3B6SL/25I 


(JSeOHD  I486/33L 


Tartan  NP  925  |Am385SXl/75) 


Tenex  NB25SX  iAm386SXL/25l 


Tl  TravelMate  3000  VVmSX  (386SX/20) 


I  Toshiba  T2200SX  (386SX.  20) 


Toshiba  T3300SL  (38651,25) 


Toshiba  T440aSX  (LCD.  486SX/25) 


Toshiba  T4400SX  (gas  plasma.  488SX/75) 
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Altec  386SX/'25  Notebook  |Am386SXL/25) 


Aquiline  NT33  (386/331 


AST  Premium  Exec  386SX/20 


AST  Premium  Exec  386SX/25  |Am386SXL/25) 


Austin  386SX-25  Notebook  IAm386SXLy251 


BCC  Avanti  025  lAm386SXL/25l 


BCC  SL007 1386SL/20) 


Blackship  NB  320S  (386SX/20I 


Blue  Star  386DX,'25  Notebook  (Am386DXL/251 


ilue  Star  386SX/25  Notebook  (386SX25I 


Boodwell  386SL;F  Notebook  l386SL'25l 
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Compaq  LTE,  Lite  20 1386SL/20I 


Compaq  LTE/Lite  25 1386S1725) 


Compaq  LTE  386s/20  (386SX/20I 


CompuAdd  Express  325NXL  (386SX/25I 


Compudyne  386SXL/25 1388SL/25) 


Compudvne  486DX/33 


Cumulus  Express  386SX'20  Notebook 


Dauphin  1050  Lapbook I386SX/20) 


DECpc  320P  Notebook  (386SX/20I 


Dell  Svstem  NL25 1386SL/25) 


Dell  Svstem  325N  (386SLy25) 


Epson  NB-SL/20 


Epson  NB-SL725 


Everex  Tempo  Carrier  386SX;'20 


Gateway  Nomad  325SXL  lAm386SXL/25) 


Gateway  Nomad  420SXL  (486SX,'20) 


Gateway  Nomad  425DXL 1486/25) 


Identity  3B6SX/20  Notebook 


Insight  3B6-25SXL  Nolebook  (Am386SXL/25| 


imelec  Halikan  3e6SX,'20 


KRIS  Master  386SX.'25  lAm386SXL/25! 


Matrix  386SX/20  Notebook 


Micro  Express  NB913  Nolebook  PC  |386SXy20) 


Micro  Express  NB325  (386SX/25I 


Micro  Express  NB250fl  Notebook  (Am38BDXL/25) 


MicroSlai  NoteStar  NP-913  386SX/20 


MicioStar  NoteStar  NP-925  386SX/25 


Mitsuba  Ninia  386SX/20 


NBCC  386SL/2D 


NCR  Safari  NSX/20 13B6SX/2QI 


NCR  System  3170(386517251 


NEC  UllraLite  SL/20 


NEC  UlttaLite  SL,'20P 


NEC  UltraLite  ill  (386SX/20) 


Olivetti  Notebook  S20(Am386SXLy20) 


Packard  Sell  386SX/20  Notebook  (386/20) 


PC  Brand  386SX-25  Notebook 


Poly  Nolebook  320T I386SX/20) 


Positive  PC320ND  (386SX/20) 


Proteus  386/20NB  I385SX/20) 


Sanyo  MBC-18NB6H  I386SX/20I 


Sharp  PC-6781  Notebook  (386SL720) 


Swan  386SX/20  Notebook 


Swan  386SX/25  Notebook 


Tandy  3830  SL I386SL/25) 


Tandy  4860  HP  (486/33) 


Tartan  NP-925  (Am386SXL/25) 


Tenex  NB25SX  (Am386SXLy25) 


Tl  TravelMate  3000  WinSX  |386SX/20) 


Toshiba  T2200SX  (386SX/20) 


Toshiba  T3300SL  (386SLy251 


Toshiba  T4400SX  (LCD.  486SX/25) 


Toshiba  T4400SX  (gas  plasma.  486SX/25) 


Transource  Vetxion  386SX/20  (386SX/20) 


WORST 


BEST 
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MAYNARD  DELIVERS 

A  WARD-WINNING  MA  YNSTREAM 

SOFTWARE  FEA  TURES 

•  Complete  Backup  Solutions  for  Stand 
Alone,  Administrator  Controlled,  Peer- 
To-Peer,  &  File  Server  Based 
Configurations 

•  MaynStream  for  Windows  Supports 
Full  Background  Processing  So  You 
and  Your  Backup  are  Working  at  the 
Same  Time 

•  MaynStream  NLM  Assures  Superior 
File  Server  Backup  and  Restore 
Performance 

•  MaynStream  for  OS/2  Delivers  Full 
HPFS  and  FAT  File  System  Support 

•  Features  Include  Fast  File  Restore, 
Disk  Grooming,  Dynamic  Server  Log 
In/Log  Out,  ServerA/olume  Naming, 
Tape  Cataloging  &  More 


Maynard 
Makes  Backup 
Easy. 


BACKED  BY  UNPARALLELED 
SERVICE  AND  SUPPORT 

•  Toll-free  800  Hot  Line 

•  24-Hour  Electronic  BBS 

•  24-Hour,  5-Day  Emergency  Call-Back  Service 

•  48-Hour  Repair/Replacement  Policy 

•  Spare-in-the-air  Replacement  Service 

•  Liberal  Software  Upgrade  Policy 


Now,  Bxkif  AH 

Time  Platforms 
fw  The  Pnx  01  Om. 


MAYNARD  OFFERS 
SUPER  VALUE,  FLEXIBILITY, 

AND  CONVENIENCE 

•  All  MaynStream  Systems  from 
525  MB  up  to  5  GB*  include  DOS, 
OS/2,  &  Our  New  Windows  &  NLM 
Backup  Software  at  No  Additional  Cost 

•  Compatible  with  Novell  NetWare  & 
NetWare  Lite;  LAN  Manager,  PC  Net 
&3Com 

SUPER  SPEEDS  AND  CAPACmES 

TO  ACCOMPLISH  MORE 

•  Up  to  5  GB  8mm  HS  Systems  - 
Up  to  30  MB/min.  Transfer  Rate 

•  Up  to  2  GB  4mm  DAT  Systems  - 
Average  File  Access  in  <  30  sec. 

•  Up  to  600  MB  Cassette  Systems  - 
>240  KB/sec.  Transfer  Rate 

•  Up  to  1 .35  GB  Cartridge  Systems  - 
Up  to  30  MB/min.  Transfer  Rate 


Let  Maynard  make  backup  easy,  convenient,  and  cost  effective  for  you . 
Call  1  800  82 1-8782  or  your  authorized  Maynard  dealer  today. 

Maynard' 

An  ARCHIVE"  G^mpany 

Maynard  Electronics.  Inc.  •  Marketing  ComrDunications  •  36  Skyline  Dr..  Lake  Mary.  FL  32746  •  FAX  (407)  263-3638  •  (407)  263-3500  (USA)  •  44-494-473-434  (UK) 

Maynard  &  MaynSlream  are  registered  U  S  trademarks  ot  Maynard  ElectronKis.  Inc  All  ottier  products  tierem  mentioned  may  tie  reg»tered  trademart^  ot  Iheir  resfiective  corporations 
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When  I  needed  to  save 
time  and  increase  effi- 
ciency in  my  business,  I 
chose  RealWorld®Soft- 
ware.  I  was  spending 
too  much  time  on  the  • 
books  and  not  enough 
time  planning  for  the    £^  j*» 
future. 


After  automating  with 
RealWorld  Software,  it  was  easy 
to  collect  money  owed  from  customers, 
capture  discounts  for  payments,  pay  employees,  track 
inventory,  and  print  important  reports.  It  took  minutes 
instead  of  hours. 

I  can  now  concentrate  on  expanding  my  business  and 
increasing  profits.  You  can  too!  All  you  have  to  do  is  call. 

(800)  678-6336 

(603)  224-2200 


RealWortd  Corporation 

RcalWorld  ix  a  rcgislcrcil  (rjdcniurk  ol  RealWorld  Coqjoratlon. 
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Please  write  to:  PC  Magazine,  P.O.  Box  54093,  Boulder, 
CO  80322.  Include  your  mailing  label  from  a  recent 
issue  of  PC  Magazine  for  faster  service.  Please  allow 
up  to  60  days  for  change  of  address  to  take  place. 


SUITABILITY  TO  TASK 

Blue  Star  386DX/25  Notebook 

POOR    FAIR    GOOD  fXCtUINT 

Road  warrior/communicMiont^   Q  O 

o 

DOS  applications               9    9  9 

o 

Windows  applications         9   9  O 

0 

Desktop  replacement           9    9  9 

o 

SUITABILITY  TO  TASK 

Micro  Express 
NB2SOO  Notebook 

POOR    fAIfl    GOOD  EXCtUfNT 

Road  warrior/communications^   ^  Q 

o 

DOS  applications              9   9  9 

o 

Windows  applications         9   9  O 

o 

Desktop  replacement          9   9  9 

o 

a  lower  speed  during  hard  disk  inactivity: 
standby  mode:  and  a  mode  that  shuts  off 
the  LCD  between  keystrokes. 

Despite  a  smooth,  clicky  feel,  the  key- 
board has  some  drawbacks:  no  dedicated 
Home,  End,  PgUp,  or  PgDn  keys:  no  in- 
verted-T  cursor-key  arrangement.  The 
function  keys  are  not  full-height,  and  the 
Spacebar  is  a  bit  small,  but  the  Enter, 
Backspace,  Tab,  and  Shift  keys  are  large. 
You  can  tilt  the  LCD  screen  back  if  you 
need  to  view  it  from  a  different  angle. 
Ports  on  the  back  of  each  unit  include  a  9- 
pin  serial  port,  a  parallel  port  that  can  ac- 
cept an  external  1.2MB  floppy  disk  drive, 
a  built-in  scanner  port,  an  expansion  port 
for  the  expansion  chassis,  and  an  external 
monitor  and  keyboard  port. 

Both  companies  offer  similar  options 


FACT  FILE 


Blue  Star  386DX/2S 
Notebook 

Blue  Star  Computers  Inc.,  2312  Central 
Ave.  NE.  Minneapolis,  MN  55418;  800- 
950-8884,  612-788-5000;  fax,  612-788-3442 


List  price  (tested  configuration):  $2,899 
Tested  Configuration:  4MB  RAM,  120MB  Toshiba 
hard  disk,  1 .44MB  floppy  disk  drive,  DOS  5.0,  Microsoft 
Windows  3.1 .  carrying  case. 
Options:  4MB  RAM  upgrade,  $289:  external  floppy  disk 
drive,  $249;  math  coprocessor,  $130,  external  keyboard 
$59.95:  numeric  keypad,  $125;  expansion  chassis,  $359; 
extra  battery,  $75;  battery  charger,  $120;  car  battery 
adapter,  $140;  9,600-bps  fax  modem,  $225. 
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Your  Portable  Laptop  Guide 

This  PC  Magazine  foldout  contains  a  summary  of  the  information 
you're  likely  to  need  while  traveling:  modem  commands,  electronic  service  phone  numbers 
and  command  summaries,  international  voltage  information,  and  more. 


GEHING  READY  FOR  THE  ROAD 


Before  you  travel,  go  through  these  steps: 

Tape  business  cards  to  the  bottoms  of  your  laptop, 
transformer,  portable  modem,  and  portable  prmter 
Should  you  leave  something  in  a  hotel,  it's  more  likely  to 
be  returned  if  it  has  this  identification.  Also  add  these 
ECHOed  or  REMed  lines  at  the  bottom  of  your 
AUTOEXEC  BAT  file;  "ECHO  If  Found  Please  Contact 
<Enter>  ECHO  your  name  and  phone  number  <Enter> 
ECHO  Reward  <Enter>". 

Make  and  carry  a  bootable  DOS  floppy  disk  for  use 
in  case  you  damage  one  of  the  startup  files  and  your 
laptop  can't  boot  itself.  Also  consider  carrying  floppy 
disk  copies  of  key  applications 

Make  sure  you  have  all  your  hardware:  mouse  or 
portable  trackball,  transformer,  transformer-to-AC  outlet 
plug,  spare  battery,  extra  floppy  disks,  file-transfer 
cable,  printer  cable,  spare  9-  or  1.5-volt  batteries  for 
external  modems. 

Make  a  list  of  any  special  commands  you  need  to 
operate  your  laptop  (how  to  turn  on  the  modem  or 
external  video)  if  your  laptop  doesn't  have  a  carry-along 
compact  reference  guide 

Make  a  list  of  personal  dial-up  phone  numbers  and 
passwords  for  your  office  LAN's  dial-in  connection  and 
local  BBSs  you  use  on  the  road. 

Carry  these  tools  and  accessories; 

•  RJ-1 1  phone  cable.  A  must-have  (don't  buy  the  hand- 
set cord  cable,  which  looks  the  same  but  doesn't  fiti 

•  Small  flat-bladed  and  Phillips-head  screwdrivers. 

•  Miniature  flashlight. 

•  In-line  phone  cord  coupler  (to  make  one  long  phone 
cord  out  of  two  shorter  cords). 

•  Modular  duplex  phone  jack,  a  plug-in  Y  connector 
that  gives  you  two  phone  jacks  in  place  of  one  (this  can 
also  be  used  as  an  in-line  coupler) 

•  Modular-to-spade-lug  line;  a  standard  RJ-1 1  orRJ-14 
phone  plug  at  one  end.  four  color-coded  wires  at  the 
other.  Attach  small  alligator  clips  to  the  red  and  green 
wires,  and  use  this  to  make  direct  connections  to  the 
phone  if  no  wall  or  phone  jack  is  accessible  Connect  the 
red  and  green  wires  to  the  red  and  green  wires  at  the 
wiring  block  (wall  outlet)  or  to  the  two  contacts  on  the 
phone  mouthpiece 

•  International  line-cord  power  plug  adapter  and 
international  telephone  adapter  (RJ-ll-to-PTT  adapter): 
available  through  electronics  supply  shops  in  large 
cities,  or  contact  your  laptop  maker. 


TRAVEL  TIPS 


To  avoid  conflicts  with  airline  baggage  limitations, 
replace  your  laptop  carrying  case  and  briefcase  with  one 
larger  carrying  case. 


Consider  joining  an  airline  travelers'  club  (such  as 
Admirals  or  Red  Carpet) — $75  to  $150  yearly — for 
airport  access  to  RJ-11  phone  jacks,  AC  power 
connections,  and  In  some  cases  computers. 

Baggage  Inspection  equipment  produces  X  rays, 
which  affect  film  but  not  computers.  (Magnetism  affects 
computers) 

To  stretch  your  battery,  turn  the  CPU  to  slow,  turn 
down  the  display  intensity,  power-down  the  serial  and 
parallel  ports,  don't  use  the  hard  disk  (let  it  spin  down), 
and  do  use  a  disk  cache  (to  keep  from  accessing  the  hard 
disk).  Fully  discharge  your  battery  before  recharging  it. 

Hotel  electrical  outlets  may  be  switch-controlled  Be 
sure  the  switch  by  the  door  does  not  turn  off  the  AC 
outlet  recharging  your  computer. 

Set  up  your  laptop  software  for  LCD  (preferred)  or 
monochrome  display,  not  color,  not  black-and-white. 
Choosing  "color"  may  give  you  a  combination  you  can't 
read. 

Rather  than  carrying  a  printer,  send  yourself  a  fax  at 
your  hotel  using  an  e-mail  service  or  a  fax  modem 

Some  battery-powered  external  modems  remain  on 
(drawing  power)  whenever  connected  to  the  PC.  Turn  the 
modem  off  or  disconnect  it. 

"Call  waiting"  knocks  your  modem  off  the  line.  To 
cancel  the  feature  for  one  phone  call,  add  ""70" 
(sometimes  "#70")  at  the  beginning  of  the  dialing  string. 

Useful  phone  numbers:  Naval  Observatory  Clock 
(exact  time— voice),  900-410-8463:  NIST  Clock  (exact 
time— modem).  303-494-4774:  weather,  900-123-4567. 


MAKING  PHONE  CONNECTIONS 


Connect  your  computer  to  a  phone  system  (as  in  a  hotel) 
in  one  of  these  ways,  which  are  listed  in  increasing  order 
of  difficulty.  Below,  "your  laptop"  means  the  RJ-11 
phone  cord  from  your  modem:  "wall  outlet"  means  the 
phone  outlet,  not  the  AC  outlet.  Some  phones  are  hard- 
wired (with  no  modular  connector)  at  one  end  but  not  the 
other  Use  one  of  these  ways  to  connect; 

•  Plug  your  laptop  into  the  data  port  on  the  telephone 

•  Unplug  the  telephone  and  plug  the  phone  cord  into 
your  modem  jack 

•  Unplug  the  telephone  at  the  wall  outlet;  plug  your 
laptop  into  the  wall  outlet. 

•  If  your  modem  has  two  jacks  and  you  want  the  phone 
to  remain  usable,  unplug  the  phone  at  the  wall  outlet. 
Plug  the  phone  into  the  modem.  Plug  the  modem  into  the 
wall  outlet. 

•  If  you  want  the  phone  to  remain  connected  and  you 
have  only  one  modem  jack,  plug  a  modular  duplex 
connector  (Y  connector)  into  the  wall  outlet  Plug  both 
the  phone  and  your  laptop  into  the  Y  connector  (The  Y 
connector  may  also  connect  to  the  back  of  the  phone. 


but  not  securely  A  rubber  band  will  hold  it  in  place.) 

•  If  the  phone  cord  disappears  into  the  wall  behind 
wall  plate,  undo  the  two  screws  on  the  wall  plate.  The- 
may  be  a  modular  jack  inside. 

•  If  there's  no  modular  jack  behind  the  wall  plate  b  r 
you  can  see  a  wiring  block  with  red  and  grei 
connectors,  use  a  modular-to-spade-lug  connector  (w  r 
alligator  clips  on  the  red  and  green  lug  ends).  ConnRi 
the  red  and  green  alligator  clips  to  the  wiring  block's  r. 
and  green  wires:  connect  the  RJ-1 1  jack  to  your  mode" 
You  can  then  dial  as  usual.  (Caution;  Phone  line  voltaii 
is  minimal  except  when  the  phone  is  ringing.) 

•  Undo  the  mouthpiece  on  the  telephone,  exposing  iv. 
silvery  contacts.  Connect  the  modular-to-spade-iL,,. 
connectors  to  the  contacts:  connect  the  other  end  to  your 
laptop.  Take  the  handset  off  the  hook  just  before  you 
dial,  and  leave  it  off  until  your  communication  session 
finishes. 

•  If  there's  a  bathroom  phone,  it  may  slide  off  with 
good  tug.  exposing  an  RJ-1 1  jack.  (You  may  have  to  sta' 
by  manipulating  a  locking  lever  on  one  side  of  t' 
phone.) 

•  Use  a  handset  coupler.  Unplug  the  handset.  Plug  tl  i 
handset  coupler  into  the  phone.  Plug  the  handset  an : 
your  laptop  RJ-11  cord  into  the  handset  coupler.  (Tti- 
two  plugs  look  similar  but  are  different:  you'll  find  thai 
handset  jacks  are  more  often  standardized  than  RJ-11 
wall  plugs.)  This  also  works  with  digital  phones. 

•  Use  an  acoustic  coupler  connected  to  the  handsf 
Good  couplers  can  handle  2,400  bps.  and  possibly  9.60 
bps  on  good  lines. 

•  Use  the  hotel  business  center. 

•  Ask  the  hotel  to  unplug  its  fax  machine  temporarily 
Any  line  a  fax  machine  uses  will  work  for  your  modem.  If 
the  day-shift  staff  says  no.  ask  again  in  the  evening 

Tip;  Hotels  sometimes  break  off  the  tip  of  the  lockir  : 
lever  on  the  phone's  RJ-11  cord  as  a  rudimenta-, 
security  measure  Use  a  small  pocketknife  or  flat-blade 
screwdriver  to  release  the  RJ-1 1  plug 


HAYES-COMPATIBLE  MODEM  COMMANDS 


Most  modems  are  Hayes-compatible  and  use  the  Hayes 
commands.  Commands  begin  with  "AT"  (for  "attention, 
modem")  and  end  with  a  Return  (<Enter>).  Exception 
"A/"  (repeat  last  command)  and  "++*"  (escape 
sequence,  interrupt  modem)  don't  use  "AT"  or  <Enter>, 

If  you're  stringing  commands  together,  you  need  the 
"AT"  only  before  the  first  command  Extra  spaces  and 
most  punctuation  (such  as  hyphens  in  phone  numbers) 
are  ignored.  Capitalization  usually  doesn't  matter  ("AT" 
=  "at")  Modems  can't  dial  vanity  numbers  ("800-BIG- 
GULP").  Transcribe  command  strings  carefully:  don't 
confuse  0  (zero)  with  0  (oh)  or  1  (one)  with  I  (ell). 


Y  0 


City 

Speed  Phone 
(bps)  number 

Portlsnd.  Oregon 

2,400 
9,600 

503-239-6I24 
503-238-6729 

Sacramento,  California 

2.400 
9.600 

916-484-1112 
916-482-4494 

St.  Louis,  Missouri 

2,400 
9,600 

314-241-5337 
314-421-5651 

San  Diego,  California 

2,400 

9,600 

619-569-4282 
619-467-9508 

San  Francisco,  California 

2,400 
9,600 

415-296-8362 
415-434-1580 

San  Jose,  California 

2,400 
9,600 

408-988-5366 
408-727-8113 

Ocnuie,  vvasningiun 

2,400 
9,600 

206-242-5767 
206-242-9992 

Washington,  D.C. 

2.400 
9,600 

202-388-3303 
703-591-0461 

CompuServe  Command  Basics 

Many  commands  can  be  abbreviated  to  one,  two.  or 
three  characters.  You  can  enter  them  at  any  Compu- 
Serve prompt,  the  most  frequent  prompt  being  the 
exclamation  point  |!|.  If  you  don't  wish  to  learn  the  com- 
mands, simply  enable  the  Menu  option  (the  default]  and 
move  through  them.  You  can  type  "HELP"  at  any  prompt. 


Command 

Description 

M 

MENU  (previous). 

T 

Go  to  TOP  of  menu  page. 

F 

FORWARD  a  page 

B 

BACK  a  page 

H 

HELP 

R 

RESEND. 

SN 

SCROLL  output 

G/V 

GO  to  page  n. 

N 

NEXT  menu  selection. 

P 

PREVIOUS  menu  selection. 

HEUO 

Log  on  again. 

END,  OFF.  BYE 

Hang  up  (end  the  session). 

EXIT 

Exit  a  forum  (don't  hang  up). 

Ctrl-C 

interrupt  display,  go  to  prompt. 

Ctrl-S 

Pause  display  of  information. 

Cul-Q 

Resume  display  of  information 

The  60  command  bypasses  the  menu  structure  If 
you  know  where  you  want  to  go.  GO  is  faster.  Type  "GO" 
and  the  name  of  the  area  you  want  to  access  "GO 
IBMSW",  for  example,  takes  you  to  the  IBM-compatible 
software  forum.  To  find  an  area  of  Interest,  enter  "FIfJD " 
and  a  topic  name. 


GO  Command 

Description 

GOBILUNG 

Review  your  bill  or  change  address. 

GOCOIVIMAND 

View  summary  of  commands. 

GO  FEEDBACK 

Ask  a  question  or  complain. 

GO  HELP 

View  help  and  instructions. 

GO  LOGON 

Review  log-on  procedures. 

GO  PHONES 

Find  local  access  numbers. 

GO  PASSWORD 

Change  your  password 

GO  PROFILE 

Change  display  or  service  options. 

GO  RATES 

View  rate  information. 

GO  DIRECTORY 

Find  a  member  by  last  name. 

GO  PRACTICE 

Free  practice 
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GEnie 


GEnie  (the  General  Electric  Information  Service)  is 
smaller  and  cheaper  than  CompuServe  or  Prodigy, 
especially  during  off-hours.  Electronic  mail  is  free  and 
includes  binary  files  { 1  -2-3  worksheets  and  programs). 

800-638-9636     Infomiation/sign-up  (voice). 
800-638-8369      Information/sign-up  (modem). 
Comm  settings   8  data  bits,  no  parity.  1  stop  bit  (8-N-l ). 

The  rate  is  $18.50  hourly  during  the  day  or  $6.00  hourly 
from  6:00  PM,  to  8:00  A.M.  and  on  weekends,  plus 
$4,95  a  month. 

This  is  the  initial  log-on  procedure:  Dial  the  800 
access  number  Use  local  echo  (set  your  software  to  half 
duplex)  When  you  connect,  press  Enter,  type  "HHH"  and 
press  Enter,  and  type  "SIGNUP"  and  press  Enter.  Follow 
the  prompts. 


OFFICIAL  AIRLINE  GUIDE 


The  Official  Airline  Guide  (OAG)  provides  schedules  and 
reservations  for  600  airlines  and  major  hotels.  Typically, 
you  access  OAG  through  another  service  From 
CompuServe,  type  "GO  OAG"  and  Enter.  From  MCI  Mail, 
type  "DOWJONES"  and  press  Enter,  then  type  "//OAG" 
and  press  Enter. 

800-323-4000     Customer  service/help. 
01-930-2915       Customer  service/help  (Europe). 

In  the  U.S.,  customer  service  hours  on  weekdays  are 
from  7:45  A  M  to  midnight:  on  weekends,  the  hours  are 
10:00  A.M.  to  n:00P.M. 

Here  are  the  OAG  commands: 


Command  Description 

IS  View  airline  schedule  information. 

If  View  airline  fare  mformation. 

/C  Cancel  a  reservation. 

/H  View  hotel/lodging  Information. 

/I  Call  up  on-line  information  (help). 

B  Reseroe  (book)  a  flight 

X  View  expanded  hotel/lodging 
Information 

MM  Return  to  the  OAG  main  menu. 

OFF  Leave  OAG;  return  to  primary 

sen/ice 

/SFromJoDate  Quick  schedule  query  forniat. 


/SLAX:NYC12APR6A  Sample  schedule  query. 

OAG  normally  steps  you  through  a  query  one 
question  at  a  time.  Save  time  by  entering  one-line 
queries  Type  (with  no  spaces)  "/S"  for  schedule 
information,  then  the  city  or  airport  you're  leaving  from, 
a  semicolon,  the  city  or  airport  you're  flying  to,  the  date 
and  month  (in  DDMMM  format),  and  then  the  earliest 
time  you  want  to  leave  (for  instance,  6A,  10:30A,  1 :45P. 
or  1930).  Then  press  Enter  For  fares,  follow  the  same 
format  after  the  /F  command. 

Enter  departure  and  arrival  times  in  effect  at  the 
airport,  not  from  where  you're  calling.  Use  either  the  city 
name,  the  airport  name,  or  the  airport  code  to  specify  the 
city  or  airport  you  want.  The  city  name  may  cover  several 
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airports  OAG  accepts  several  city  names:  for  example. 
"New  York  City"  and  "NYC"  both  work 


EAASY SABRE 


The  Eaasy  Sabre  service  is  run  by  American  Airlines.  It 
provides  airline,  hotel,  and  rental-car  information  and 
reservations,  and  is  typically  accessed  through  another 
communications  service  such  as  CompuServe.  800-331- 
2690  is  the  phone  number  for  the  help  desk  (voice). 


Command  Description 

Help  or?  View  help  (from  any  prompt). 

Res  or /R  View  resen^tions  menu. 

Top  or  /T  View  main  menu. 

Exit  or /E  Exit  to  main  on-line  sennce. 


/AIR.FROM.TO.DATE.  Quick  entry  (airline). 
TIME.CLASS 

/HOT,CrrY,ARRIVE.  Quick  entry  (hotel). 
DEPART,«GUESTS 

/CAR,CITY,ARRIVE.  Quick  entry  (car  rental).  ■ 
DEPART.COMPANY 

You  can  follow  the  menu  prompts  to  find  a  schedule 
or  fare,  or  use  a  one-line  quick-entry  method  called 
Faasttrack.  To  enter  a  query  quickly:  Type  "/AIR", 
"/HOT",  or  "/CAR"  for  airline,  hotel,  or  car  information, 
respectively.  Use  commas  to  separate  the  parts  of  your 
query  (no  spaces).  Type  the  airport  code  or  city  you're 
departing  from,  the  city  you're  flying  to.  the  date  (in 
DDMMM  format),  the  earliest  acceptable  departure 
time  (followed  by  an  "A"  for  A.M.  or  "P"  for  P.M.),  and 
the  class  of  travel  you  want.  Then  press  Enter.  For  hotel 
or  car  reservations,  enter  the  dates  of  arrival  and 
departure,  followed  by  the  number  of  guests  or  the  name 
of  the  car  rental  company. 

Eaasy  Sabre  has  look-up  tables  for  airline  tare 
classes  and  car  rental  companies  Economy  class  is  A.  If 
you  don't  know  the  airport  or  city  name  exactly,  guess: 
you'll  be  shown  a  list  of  the  closest  matches. 

Eaasy  Sabre  has  no  surcharge,  but  you  will  need  an 
ID  number — your  American  Advantage  (frequent-flier) 
number.  If  you  don't  have  an  Advantage  number,  one  is 
issued  immediately;  you  choose  the  password. 


DOW  JONES  NEWS/RETRIEVAL 


Most  users  access  Dow  Jones  News/Retrieval  through 
another  service,  such  as  MCI  Mail,  The  access  command 
is  one  of  the  menu  items,  or  you  can  type  "DOWJONES" 
or  "GO  DOWJONES".  The  Help  phone  number  (voice)  is 
609-452-1511.  Dow  Jones  commands  are  preceded  by 
two  slashes  ("//"). 


Command  Description 

//MENU  View  master  menu. 

//DJHELP  View  general  help 
//Tropic]  HELP    View  help  on  a  topic. 

//NEWS  View  recent  news. 

//DJNEWS  View  recent  business  news. 

//SYMBOL  Find  a  stock  ticker  symbol. 

//CQ  Get  a  current  stock  quote. 

//DEFINE  View  definitions  of  financial  temis. 

//FYI  View  customer  information 

//DISC  Exit  Dow  Jones 
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Inverted  Foldout  slip-sheet 


1.  Open  the  foldout  page 

2.  Insert  this  sheet  with 

1.  Front  side  touching  the  free  page 

2.  Arrow  pointing  to  the  fold 

3.  Slice  the  folded  edge 

4.  Close  the  page  and  slip-sheet 
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YOU 

MCI  Mail  In  Alaska  and  Guam  (Tymnet) 

Dial  Tymnet,  type  "A"  (don't  press  Enter),  type 
"MCIMAIL",  press  Enter,  and  type  your  user  name 
and  password.  You  may  need  to  use  the  Tymnet 
carrier  in  remote  parts  of  the  U  S.  and  its 
possessions.  To  find  Tymnet  numbers,  type  "HELP 
PHONES"  and  enter  the  state  or  territory.  Tymnet 
access  costs  25  cents  a  minute. 

MCI  Mail  in  Canada  (Datapac) 

Dial  Datapac's  local  number,  type  "  "  (two  periods) 
and  press  Enter,  type  "13106"  and  press  Enter,  and 
type  "MCIMAILUSA"  and  press  Enter  To  get 
Canadian  access  numbers,  log  on  to  MCI  (before  you 
travel  to  Canada)  and  type  "HELP  PHONES 
ONTARIO"  (for  example).  Two  2,400-bps  phone 
numbers  are  416-979-1619  (Toronto)  and  604-662- 
7732  (Vancouver)  Or  dial  the  California  or  Metro 
Washington  toll  number 

Lotus  Express 

If  you  use  Lotus  Express  software,  check  these  set- 
tings in  the  Communications  Manager:  If  you  have 
an  error-correcting  modem  (MNP  5  or  V  42),  turn  off 
X.PC  error  correction  (set  Protocol  to  None).  For 
9,600-bps  access,  the  connection  string  should  in- 
clude: "AT\N3\Ql\X1Q0X1DT@nl{CONNECT| 
~l@m."  Also  set  your  terminal  to  9,600  bps  (Alt- 
Shift-X,  FIO.  Terminal)  If  Express  stops  working, 
your  in-box  may  be  full  (400  messages)  If  Express 
doesn't  connect  in  the  allotted  time,  add  several 
commas  at  the  end  of  the  phone  number,  thus 
extending  the  time  by  2  seconds  per  comma. 

MCI  Mail  Fax  Messages 

You  can  send  a  fax  from  MCI  Mail  or  mix  fax  and 
e-mail  recipients.  Here's  a  summary: 


MCI  prompt 

Type 

To: 

John  Doe  (Fax)  <Enl8r> 

Country 

<Emet>(ifUSA) 

Fax  Number: 

202-456-1414  <Errter> 

Notes  You  do  have  to  type  the  area  code,  but  don't 
type  1  lor  long  distance  Don't  type  9  il  you're  calling 
from  a  P6X  (private  branch  exchange) 

When  sending  faxes  to  Canada,  parts  of 
Mexico,  or  some  Caribbean  countries,  you  should 
use  the  area  code  but  not  the  international  dialing 
prefix.  Oil. 

MCI  International  Access 

To  contact  MCI  from  outside  the  United  States  or 
Canada,  follow  one  of  these  steps:  Use  the  U.S.  toll 
numbers,  subscribe  to  the  country's  PTT  (for  details, 
type  VIEW  INTERNATIONAL  ACCESS),  or  use  a  local 
access  number  for  the  country  (with  a  surcharge  of 
50  cents  per  minute).  Most  numbers  are  2,400-bps 
MNP  5 

Miscellaneous  MCI  Mail  Tips 

Every  command  can  be  abbreviated  to  its  first  two 
characters:  SC  IN  instead  of  SCAN  INBOX,  for 
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example.  Capitalization  doesn't  matter 

To  gang  multiple  commands  on  the  Options 
line,  separate  them  with  commas. 

You  can  find,  read,  or  delete  groups  of 
messages  by  using  SCAN,  READ.  PRINT,  and 
DELETE,  with  the  modifiers  ALL,  AFTER  (date). 
BEFORE  (date).  DESK.  FROM  (name).  INBOX,  and 
ON  (date)  Examples:  SCAN  ALL  ON  14-OEC.  READ 
DESK  ARER  12/14.  PRINT  OUTBOX  BEFORE  DEC 
14.  and  SCAN  DESK  FROM  RUTHERFORD  SUBJECT 
"SAN  JOSE" 

Messages  remain  in  your  DESK  for  five  days 
Unread  messages  stay  in  your  INBOX  until  read 

If  you  send  messages  to  the  same  persons 
repeatedly.  CREATE  LIST  lets  you  use  a  shorthand 
"alias."  For  example.  WCOAST  could  be  a  list  of  25 
people  you  access  via  a  combination  of  MCI  Mail, 
fax,  CompuServe,  and  paper  mail 


COMPUSERVE  INFORMATION  SERVICE 


CompuServe  Phone  Numbers  and  Parameters 

Plione  number  Description 

aOO-848-4480  300  access  1 1.200  or  2.400  bps). 

800-331  -7166  800  access  (9.600  bps) 

800-346-3247  find  local  access  number  (by  modem) 

800-848-8990  Customer  service 

614-457-8650  Customer  senrice 

800-848-8199  Customer  service  (membership  sales) 

614-457-0802  Customer  service  (membership  sales), 

Comm  settings  7  data  bits,  even  panty,  1  stop  bit.  full 
duplex  (7-E-1). 

On  weekdays,  customer  service  hours  are  8:00 
AM  to  midnight:  on  weekends.  2:00  P.M.  to 
midnight  (Eastern  time).  To  obtain  your  local  access 
numtier  by  voice  phone,  call  any  customer  service 
number  during  business  hours  and  follow  the 
prompts. 

The  hourly  rates  are  $6.30  (300  bps).  $12  80 
(1.200/2,400  bps),  and  $22,80  (9,600  bps),  plus  a 
user  fee — generally  $2  monthly  800  access  carries 
a  $9  hourly  surcharge,  the  surcharge  rate  varies  for 
other  access  networks  (Tymnet,  Telenet,  Datapac) 
For  details  on  pricing,  from  the  main  CompuServe 
prompt  type  "CHOICES",  then  "RATES",  then 
"BILLING" 

Log-On  Procedures 

Find  the  appropriate  local  telephone  number,  or 
use  one  of  the  800  access  numbers  Set  the 
communications  parameters  to  7-E-l  Dial  the 
number  and  wait  for  the  connection  message, 
usually  the  word  CONNECT  or  CONNECT/REL  Then 
follow  the  appropriate  steps: 

CompuServe  Direct  Access  Press  Ctrl-C  When 
prompted,  enter  your  user  ID  number  and 
password  If  the  log-on  didn't  work  and  you  see  a 
prompt  with  the  characters  "UlC".  press  Ctrl-C  and 
start  over 

Tymnet.  You'll  see  garbled  characters  (or 
possibly  "Enter  your  terminal  identifier")  Type  "A", 
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but  don't  press  Enter.  At  "Please  log  in:",  type  "CPS" 
and  press  Enter  Then  type  your  ID  and  password 

Telenet  Press  Enter  twice  At  the  terminal 
identifier  prompt,  type  "Dl"  and  press  Enter.  At 
"@",  type  "C  614227"  and  press  Enter.  Then  type 
your  ID  and  password. 

Datapac  Type  one  period  for  300  bps  or  two 
periods  for  2.400  bps  At  the  next  prompt,  type  "P 
29400138"  and  press  Enter  At  the  host  name 
prompt,  type  "CIS"  and  press  Enter.  Then  type  your 
user  ID  and  password 

Local  Phone  Numbers 

Call  one  of  the  customer  service  numbers  from  a 
Touch-tone  telephone  and  follow  the  prompts  Or. 
with  a  modem-equipped  computer,  dial  800-346 
3247  When  you're  connected,  at  the  "Host  Name 
prompt,  type  "PHONES"  and  press  Enter:  then 
follow  the  prompts.  By  entering  your  calling  number, 
you  let  CompuServe  determine  what  to  suggest  as 
the  two  best  local  phone  numbers  to  use 

These  are  phone  numbers  for  the  largest  U  S 
cities  (all  2,400  numbers  are  configured  for  2,400, 
1,200,  and  300  bps). 


City 

Spaed  Phone 

(bps)  number 

Anaheim,  Calllomia 

2.400 
3,bUU 

714-520-5231 

Atlanta.  Georgia 

2,400 
9,600 

404-266-7060 

Baltimore,  Maryland 

2,400 
9,600 

410-832-0160 
410-337  0026 

Boston.  Massachusetts 

2,400 
9,600 

617-482-7061 
617-426-9295 

Chicago,  Illinois 

2.400 
2.400 
9.600 
9.600 

312-263-5636 
312-693-0330 
312-201-0711 
312-693-4100 

Cincinnati.  Ohio 

2.400 
9.600 

513-771-9543 
513-771-0592 

Cleveland,  Ohio 

2,400 
9,600 

216-781-4135 
216-781-7598 

Dallas,  Texas 

2,400 
9,600 

214-953-0436 
214-720-9183 

Denver,  Colorado 

2,400 
9.600 

303-629-9145 
303-595-0123 

Detroit,  Michigan 

2.400 
9.600 

313-535-1122 
3 13-535- 1466 

Houston,  Texas 

2.400 
9.600 

713-462-0923 
713-460-2705 

Kansas  City,  Missouri 

2.400 
9.600 

816-472-1283 
816-221-3817 

Los  Angeles,  California 

2.400 
9.600 

213-629-4095 
213-624-3730 

Memphis,  Tennessee 

2.400 
9.600 

901-323-0220 
901-454-6851 

Miami,  Florida 

2,400 
9,600 

305-262-1643 
305-262-9325 

Minneapolis,  Minnesota 

2,400 
9.600 

612-339-2507 
612-339-1805 

Newark,  New  Jersey 

2.400 

9.600 

201-643  0404 
201-623-5666 

New  Orleans,  Louisiana 

2.400 
9.600 

504  733-2297 
504-733-3184 

NewVorlcNawVarii 

2.400 
2.400 
9.600 

212-608-6021 
212-888  1020 
212-766-2080 

Philadelphia,  Pennsylvania  2.400 
9.600 

215-563-1305 
215-561-1634 

Pittsburgh.  Pennsylvania 

2.400 

9.600 

412-261-4192 
412-471-6417 

Y  0 

Command  Description 

AT  Attention,  modem,  a  command  follows 

ATA  Answer  the  phone 

ATDT  Dial  using  tone  dialing. 

ATDP  Dial  using  pulse  dialing. 

ATH  Hang  up  the  phone 

A/  Repeat  last  command.  This  command 

does  not  begin  with  "AT"  or  end  with 
<Enter>. 

ATSM     Answer  after*  rings  (here.  2  ringsl 

ATSM     Turn  off  auto-answer 

ATXOO      Force  connection  when  manually  dialing. 

ATZ        Reset  (zap!  the  modem 

.(comma)   Pause  2  seconds 

+++         Escape  sequence:  interrupts  modem 
when  DP-line.  Type "+++"  quickly  and 
wait  for  modem  to  respond  "OK " 
Leaves  on-line  state  (you're  connected 
to  another  modemi:  goes  to  command 
state  (you  issue  commands  to  your  modem). 

<Entsr>     End  command.  On  a  line  by  itself  while 
the  modem  is  dialing  or  waiting  for  a 
connection,  terminates  dialing 

Example:  '■ATDT9.1-202-455-1414<Enter>'tone- 
dials  an  outside  line,  pauses  2  seconds, 
then  dials  the  While  House.  The  modem 
ignores  the  space  after  "ATDT"  and  the 
hyphens  in  the  phone  number 


ELECTRONIC  MAIL  AND 
BULLETIN  BOARDS 


Here  are  basic  instructions  for  major  on-line 
services.  Logging  on  may  be  more  complicated  from 
Canada  or  overseas.  Check  with  the  service  of 
interest  before  you  leave,  and  don't  wait  till  the 
weekend  or  after  business  hours. 

These  commands  work  with  many  services,  but 
not  always  through  supplemental  carriers  such  as 
Tymnet: 

Command  Oeacription 

Ctrl-C  Interrupt  remote  computer 

Ctrl-X        Delete  line 

Ctrl-S        Stop  scrolling  display 

Ctri-Q        Restart  display  (sometimes  any  key 
resumes]. 

Ciri-H        Backspace  and  delete  (sometimes  Cttl-Wl 


MCI  MAIL 


MCI  Mail  Phone  Numbers 

800  numbers  are  accessible  from  the  United  States 
and  some  parts  of  the  Caribbean.  Use  toll  numbers 
(Metro  Washington,  San  Francisco)  when  calling 
from  Canada  or  abroad  if  the  local  PIT  (postal, 
telephone,  and  telegraph  service)  is  a  hassle.  (Note 
that  MCI  now  offers  local  access  in  27  countries,  in 
addition  to  access  viaPTT  ) 

X.PC  is  an  error-correcting  protocol  supported 
by  Lotus  Express.  The  Norton  Commander,  and  other 
MCI  Mail  LAN  gateway  programs  MNP  5  is  the 
Microcom  Network  Protocol  for  data  compression 
(and  error  control).  Do  not  use  both  simultaneously; 
generally,  you  should  disable  X.PC. 

To  contact  a  user  of  another  electronic  service 
(CompuServe,  Prodigy),  consider  Internet.  Your 
Internet  address  is  "XW-XXXX|your  MCI  ID  number] 
@  MCIMAIL.COM".  For  details,  read  MCl's  bulletin 
boards  (VIEW  INTERNATIONAL)  or  help  files  (HELP 
AT&T  or  HELP  COMPUSERVE). 
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Number 

Description 

n)0-234-fi245 

1.200  bps. 

800-456-6245 

2,400  bps  (MNP  5). 

800-333-1818 

2.400  bps  (fVINP  5  only) 

800-967-9600 

9,600  bps  (fvlNP  5) 

LUlUo  CXpica!)  dllU  UUlct  bUllWarc 

using  X  PC 

703-769-0700 

Metra  Washington.  D.C.  (X.PC), 

703-769-0750 

Metra  Washington.  D.C.  (MNP  5). 

415-543-1500 

San  Francisco  (X.PC). 

415-543-6364 

San  Francisco  (MNP  5). 

800-444-6245 

Voice  help  (9:00-8  00  Eastern  time) 

202-833-8484 

Voice  help  (9:00-8:00  Eastern  time). 

Comm  settings 

8  data  bits,  no  parity,  1  stop  bit  (8-N-1 1 

MCI  Cotnmands 

These  are  the 

basic  MCI  commands.  Type  a 

command,  or  type  "HELP"  and  the  command  name 

fnr  Hptnilc 

MCI  conimand 

Description 

ACCOUNT 

Set  your  MCI  mailbox  to  fit  your 

terminal  and  other  custom  options. 

ANSWER 

Reply  to  the  sender  of  a  message 

CREATE 

Write  a  message. 

DELETE 

Delete  messages  In  your  MCI 

Mailbox. 

DOWJONES 

View  Dow  Jones  News/Retrieval 

information 

EDIT 

Make  changes  to  pending  messages 

EXIT 

Leave  MCI  Mail  lor  END  or  QUIT) 

RLES 

View  a  complete  listing  of  help  files 

available  from  the  command  prompt 

FIND 

Search  for  an  MCI  Mail  subscriber's 

name. 

HND  EMS 

Search  for  a  particular  LAN  or 

gateway 

nND  NAME 

bearch  tor  an  MLI  Mail  suoscnber  s 

name. 

FORWARD 

Forward  a  message  to  another  person 

GLOSSARY 

View  a  reference  guide  to  commands 

INCLUDE 

Insert  text  from  other  messages  into 

yours. 

INDEX 

List  topics  available  to  MCI  Mail 

users 

NEXT 

Read  the  next  message  in  your  in-box. 

PENDING 

Retrieve  a  pending  message. 

PRINT 

Display  messages  nonstop  (on-screen. 

not  using  a  printer). 

READ 

Read  messages  a  screenful  at  a  time 

SCAN 

View  a  summary  of  your  mail 

SEND 

Send  a  message 

UPLOAD 

Upload  addresses  from  a  PC  onto  an 

envelope. 

/(slash) 

Cancel  command,  message,  or 

message  recipient  Starling  the  last 

line  of  a  message:  ends  message 

MCI  folder 

Description 

INBOX 

Unread  messages. 

DESK 

Read  messages 

OUTBOX 

Sent  messages 

PENDING 

Composed  but  unsent  messages. 

OUTBOX 

Sent  messages. 

TRASH 

Deleted  messages. 

ALL 

All  messages  in  all  folders. 

I  D  E 

MCI  Mall  Comfnand  Basics 

Here  is  a  sample  MCI  Mail  session  Press  Enter  if  you 
don't  understand  an  MCI  prompt:  MCI  will  skip  the 
question  if  it's  not  required,  or  tell  you  what  response 
it  wants.  Type  "HELP"  if  you're  confused.  Type  a 
slash  (/)  to  cancel  a  message  or  designated  recipient. 
Type  "EXIT"  to  leave  MCI  Mail 

1.  Dial  the  MCI  connect  number  that  matches  your 
modem  speed  Wait  for  'CONNECT'  Wait  another 
second  and  press  Enter 

2.  At  "Please  enter  your  user  name:',  type  your  user 
name  (usually  first  initial,  no  space,  last  name).  At 
'Password:',  enter  your  eight-character  password 
Shortcut  At  "Please  enter  your  user  name  ",  type  your 
name,  two  slashes,  and  your  password  (no  spaces). 

3.  MCI  notifies  you  (for  example),  'Your  INBOX  has  7 
messages"  or  'There  are  no  messages  waiting  in  your 
INBOX' 

4.  Type  "SCAN  INBOX"  for  summary  information  on 
each  new  message  (sender,  message  subject,  date). 
Note  the  number  tiefore  each  message  (called  the  scan 
number)  Turn  on  the  capture-to-disk  or  capture-to- 
printer  feature.  Type  'READ  INBOX'  to  display  all  mess- 
ages a  screenful  at  a  time.  Type  "READ  1 . 3. 5-7'  If  you 
want  to  skip  messages  2  and  4  at  the  moment  (they 
remain  in  your  INBOX).  Type  "PRINT  INBOX"  to  print  to 
the  screen  (not  the  printer),  or  type  "PRINT  1 , 3, 5-7'. 

To  create  a  new  message,  reply  to  an  existing 
message,  or  forward  a  message  to  someone  else 
(most  of  the  steps  are  similar): 

1.  Type  'CREATE'.  Press  Enter. 

2.  At  "To  ",  type  the  recipient's  name  You  can  type  first 
and  last  name,  first  initial  and  last  name,  last  name 
only,  or  MCI  ID  number.  Press  Enter  If  the  name  is  not 
unique,  MCI  presents  a  list  of  matches  and  asks  you  to 
pick  one.  If  the  user's  name  is  common,  type  the  name, 
a  slash,  and  the  user  s  city,  state  abbreviation,  or 
company.  Examples:  "JGreenburg/Dallas",  "BFull- 
brlght/MI",  "TJones/Consolidated" 

3.  Add  other  recipients,  one  per  To:"  line.  Press  Enter 
on  a  blank  line  when  you're  done. 

4.  At  "CC:",  add  anyone  you  want  to  send  a  courtesy 
copy  (CC  recipients  get  the  same  message) 

5.  At  "SUBJECT:",  add  a  subject  heading. 

6.  Type  the  message  You  can  use  the  Backspace  key  to 
make  minor  corrections.  Ctrl-W  backspaces  and  erases 
a  single  character,  Ctrl-X  erases  the  entire  line.  Press 
Enter  at  the  end  of  each  line  (there's  no  automatic  word- 
vwapl  You  can  also  upload  and  send  a  file  created  off- 
line, as  long  as  each  line  ends  with  a  carriage  return. 

7.  End  with  a  slash  (/)  on  a  line  by  itself  and  press  Enter. 

8.  At  'Options:',  you  can  type  any  of  the  following: 
'RECEIPT'  (to  be  advised  when  the  message  is  read). 
'PRIORITY:  ONITE'  (to  tell  the  recipient  you  think  your 
message  is  extra  special,  although  it's  not  delivered  any 
faster  or  slower).  'DOC  (so  that  recipients  don't  see 
who  else  is  receiving  the  message),  or  "CHARGE:'  (to 
add  a  cost  code  that  will  show  up  on  your  MCI  bill).  Or 
just  leave  "Options  '  blank 

9.  At  'Send?',  answer  yes  or  no  If  you  answer  no,  the 
message  goes  to  your  DRAFTS  desk 

To  answer  a  message:  Type  "ANSWER"  to  reply 
to  the  sender  of  the  message  you  just  read  or 
"ANSWER  EACH"  to  reply  to  everyone.  Type 
"ANSWER  3  EACH"  to  reply  to  everyone  who 
received  message  3  To  forward  a  message  to 
someone  else,  type  "FORWARD"  or  "FORWARD  3". 


THE  MOST  POWERFUL 
mSL  GOING. 


that  offers,  in  addition  to  a  state-of- 
the-art  LCD  display,  a  high-speed 
Gas  Plasma  screen  which  eliminaces 
mouse  blur 


//  you  choose  the  9.5"  diag- 
ami  LCD  display,  you  jjt't  the 
\i^satility  oj  tAgray  scales 
as  uc//  as  high-resolution 
640x  480  VGA  on  the  black 
and  white  ultra-thin  scrcax. 
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The  new  Toshiba  T4400SX  notebook 
is  the  first  486SX  computer  that  can  offer 
all  the  power  and  performance  of  a  desktop 
computer  while  freeing  you  from  the  tyran- 
ny of  the  nearest  elec- 
trical outlet. 

Itoffersa25MHz 
486SX  microproces- 
sor with  8K  internal 
cache,  which  is  upgrad- 
able to  a  full  486DX. 
Plus  an  80  or  120MB 
tasking  capabiUties.  hard  drive  and  stand- 

ard 2MB  RAM  expandable  to  18MB. 
TheT4400SX  is  also  the  only  notebodc 


computer  while  rreei 

You  can  use  our  credit 
card-sized  memory  mod- 
ules to  expand  standard 
2MBRAMtoI8MB/or 
added  speed  and  multi- 


You  get  a 
full-function 
keyboard  with 
standard  size 
keys  and  key 
spacing,  a  long 
lasting  3.5- 
hour  Nickel 

Cadmium  battery  and  our  Auto- 
Resume  feature  which  lets  you 
shut  down  and  start  up  again 
right  where  you  left  off. 

All  in  an  ultra-strong  11.7" 
Wx8.3"Dx2.2"Hcarbon 
fiber-reinforced  case  weighing 
only  725  lbs.  that  fits  into  half  a  briefcase. 

And  on  those  occasions  when  you're 
actually  at  your  desk,  you  can  pli^  your 
T4400SX  into  our  optional  Desk  Station 
r»/with  all  standard  desktop  hardware  con- 
nections and  expandability 

If,  after  reading  this,  youd  like  to  know 
more  about  the  T4400SX  notebook  com- 
puter, call  us  at  1-800-457-7777  We  11  send 
you  information  that  can  lead  to  only  one 
conclusion  about  desktop  computers. 
Going.  Going.  Gone. 

In  Touch  with  Tomorrow 

TOSHIBA 


©  1992  Toshiba  Amenca  Information  Systems.  Inc.  The  Intel  Inside  logp  is  a  trademark  o/  Intel  Corporation. 
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Th£neuT3300SL 


maybe  you  should  get  into  politics. 

If  your  need  for  power  is  on  the  scale  of  say,  Napoleon,  consider  the 
new  T3300SL.  It  offers  a  25MHz  386SL  microprocessor  plus  64  KB  cache  for 
blazing  speed  and  longer  battery  life.  Not  to  mention  an  80  or  120MB  drive 
and  a  PCMCIA-compatible  slot.  And  like  its  cousin  theTZZOOSX,  it  offers 
a  Nickel  Hydride  battery  and  a  carbon-fiber  reinforced  case.  So  call  1-800- 
457-7777.  Or  if  you  want  even  more  power,  don't  forget  its  an  election  year. 


In  Touch  with  Tomorrow 

TOSHIBA 
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The  award  winning  T2200SX 


If  you  need  any  more  power  than  this 

If  your  desire  for  power  is  on  the  scale  of  say,  Louis  XIV  consider 
the1bshibaT2200SX.  Weighing  a  mere  5.5  pounds  and  taking  up  just  half 
a  briefcase,  it  possesses  an  awesome  20  MHz  386SX  microprocessor  and 
a  40. 60  or  80  MB  hard  drive  with  2MB  RAM  expandable  to  10  MB.  And 
its  powerful  enough  to  have  grabbed  both  a  PC/Computing  MVP  award 
and  a  PC  Magazine  Technical  Excellence  Award. 


©  1992  Toshiba  America  Information  Systems,  Inc.  The  Intel  Inside  logo  is  a  trademark  of  Inid  Corporation  All  symbols  are  trademarhed  and/or  registered  by  their  respective  mantrfacturers. 


YOUR    PORTABLE    LAPTOP  GUIDE 


PRODIGY 


Unlike  most  other  services.  Prodigy  can  be  accessed  only 
through  proprietary  software.  If  you  want  to  use  Prodigy 
right  away,  go  to  a  computer  or  software  store  and  buy 
the  starter  kit.  Virtually  all  the  help  you'll  need  is  in  the 
Prodigy  software:  phone  numbers  are  in  the  manual. 

To  use  Prodigy,  follow  the  instructions  on-screen. 
There  are  five  categories;  Information,  Living,  Shopping, 
Finance,  and  Travel.  Type  "G"  (for  Guide)  or  press  F5  to 
see  where  you  are.  Use  the  Tab  key  or  a  mouse  to  move 
around  the  screen,  and  press  Enter  or  click  the  left 
mouse  button  to  make  a  selection.  You  can  also  type 
plain-English  commands  at  the  bottom  of  the  screen 

Command  or  number  Description 


800-776-3449 

800-759-8000 

914-962-0310 

GorFS 

Tab 

Enter 

JUMP.  J,  or  P6 

larF7 

MENU 

BACK  or  PgUp 
NEXT  or  PgDn 
REVIEW 


Call  for  information  and  sign-up 
(voicel 

Call  customer  service  (voice). 

Find  local  phone  number  (voice) 

View  where-am-l  guide. 

Choose  a  command  or  option. 

Execute  the  command. 

Jump  (go)  to  another  area. 

View  alphabetical  index. 

View  previous  menu. 

View  previous  screen. 

View  next  screen. 

View  list  of  the  last  12  features 
accessed. 


INTERNATIONAL  VOLTAGE 
AND  OUTLET  PLUG  GUIDE 


To  use  your  laptop  overseas,  you  will  probably  need  an 
adapter  plug  and  a  transformer.  There  are  four  basic 
adapter  plug  types  that  cover  most  of  the  world,  and  a 
fifth  unique  to  Australia  and  New  Zealand.  These  five 
plugs  are  illustrated  below  and  labeled  A,  B,  C.  0,  or  E  to 
correspond  to  the  chart  that  follows 

Modem  laptops  are  already  fairly  self-sufficient  in 
handling  foreign  power  sources.  Most  of  the  world  uses 
220-volt  AC  (actually,  alternating  current  from  200  to 
260  volts),  while  the  United  States,  Canada,  and  much  of 
Central  and  South  America  use  110-volt  AC  (100  to  160 
volts).  Most  laptops  are  generally  dual-voltage,  meaning 
that  their  internal  or  external  transformers  automatically 
adapt  to  any  voltage  from  100  to  260.  Also,  although 
power  overseas  may  be  50  Hi  (cycles  per  second) 
instead  of  the  60  Hz  common  in  North  America,  most 
dual-voltage  transformers  operate  at  both  50  and  60  Hz. 
However,  a  handful  of  countries  use  direct  current  (DC). 
If  you  encounter  that  situation,  you'll  need  a  DC-to-AC 
converter. 

Following  is  an  illustration  of  the  five  plug  types  and 
a  chart  that  shows  the  voltages  and  outlet  plug  types 
used  in  foreign  countries.  A  comprehensive  database  on 
international  voltage  and  plugs  is  maintained  by  Franzus 
Co.  Inc.,  Murtha  Industrial  Park,  Beacon  Falls,  CT  06403; 
203-723-6664:  fax,  203-723-6666. 


Sources  PC  Magaiine  Guide  to  Notebook  and  laptop  Computers,  by  Bill 
Howa(d,  and  PC  Maganne  DOS  5  Techniques  and  Utilities,  by  Jeff  Prosise. 
both  from  Ziff-Oavis  Press,  1 991  Additional  research  by  Fran;us  Co  and  PC 
Magame 


International  Voltage  and  Outlet  Plug  Guide 

Country  or  region       Voltages  available 
110V  22m 

Plug  types 

Country  or  region       Voltages  available 
110V  Z20V 

Plug  types 

Liberia 
Libya 

• 

•  • 

A 
B 

Ml  y  nd  n  1  sifl  n 

D 
D 

A.  B,  D 

Luxembourg 
Macao 

•  • 
• 

B 
B 

Angola 

• 

B 

Madeira  * 

B 

AnliQUfl 
ArgBirtins  * 

U.  t 
D.E 

Majorca 
Malawi 



•  • 

8 

0 

Aniba 

A 

Malaysia 

• 

0 

Austrslia 

*  ^ 

C 

Malta 

• 

D.E 

Azores 

B 

Martinique 

• 

B 

DBnOmSS 

Bihroin 

A.  8 

A 
A 

Nepal 

Netherlands 

• 
• 

B,  E 
B 

Bangladesh 

• 

□ 
D 

Netherlands  Antilles 

•  • 

A,  B,  0.  E 

Barbados 

A 

A 

New  Caledonia 

C 

Belgium 

•  • 

A.B 

&  New  Zealand 

Belize 

e  e 

A 

Nicaragua 

• 

A 

Bermuda 

# 

A 

Niger 

B 

Bolivia 

*  * 

A.  B 

Nigeria 

* 

0,  E 

Botswana 

Drazil 

^  * 

D,  E 
A,  B,  C,  D,  E 

Norway 
Okinawa 

* 

—  

B 

A 

Bulgaria 
Burma 

* 

B 

D,  E 

Oman 
Pakistan 

• 
* 

0.  E 
8 

Burundi 

* 

B 

Panama 

A 

Cameroon 

e  • 

A,  B 

Paraguay 

Canada 

* 

A 

Peru 

e  • 

A  D 
A,  b 

Central  African  Republic 

B 

Philippines 

•  • 

A.  B 

Lhad 

* 

B 

Poland 

* 

B 

Chile 

* 

B 

Portugal 

6 

China 

* 

B,  C,  E 

Puerto  Rico 

A 

A 

Columbia 

A 

Qatar 

Costa  Rica 

• 

A 

Romania 



• 

B 

Cyprus 

0,  E 

St.  Lucia 

D.  E 

Czechoslovakia 

• 

B 

St.  Martin 

•  • 

A.  B,  D,  E 

Denmark 

* 

B 

Saudi  Arabia 

A  □  r  n  c 
A,  b,  L,  U,  t 

Dominican  Republic 

* 

A 

Scotland 

• 

D,E 

Ecuador 

* 

A 

Senegal 

• 

B 

Egypt 

ci  saivaoor 

* 

e 

B 
A 

Seychelles 
Singapore 

• 
• 

D,E 
D,  E 

Ethiopia 
Fl|l 

* 
* 

B 
C 

South  Alrica 
Spain 

• 

•  • 

0,  b 
A,  B 

Rnland 

B 

Sri  Lanka  ICeyloal 

• 

E 

France 

B 

Sudan 

• 

B 

riOllCII  UUIflllB 

u 

Suriname 

* 

D,  E 

bamoia 

U,  t 

Swaziland 

B 

Germany 



D 

t> 

Sweden 

□ 

D 

Ghana 

B,  D,  E 

Switzerland 

• 

D 
b 

uibraltar 

D,  E 

Syria 

• 

B 

Great  Britain 

0,  E 

Tahiti 

• 

A 

Greece 

• 

0.  E 

Taiwan 

• 

A 

Greenland 

B 

Tanzania 

D.  E 

Grenada 



B,  D,  E 

Thailand 

• 

A.  B 

Guatemala 

• 

A 

Trinidad 

•  • 

A,B,  D.E 

Guinea 

e 

Tunisia 

e  # 

B 

Guyana 
nam 

9 

A.  B.  D.  E 
A 

Turkey 

Turks  and  Caicos  Islands 

•  • 
e 

B 

A 

A 

Honduras 

A 

Uganda 

• 

D 

Hong  Kong 

D.  E 

Upper  Volta 

• 

B 

Hungary 
Iceland 

B 
b 

Uruguay 

II  C  A 

• 

D,  E 
A 

India  * 

• 

one 

Chhhav  11  C  C  D 

rormer  u,5.a.H. 

B 

Indonesia 

ADC 

A.  0.  t 

Virgm  islands  of  trie  U.S. 

# 

A 

B 

Venezuela 

• 

A 

Ireland 

• 

D,  E 

Vietnam 

• 

A.  B 

Israel 

* 

B 

Wales 

• 

D.E 

naiy 

B 

Yemen 

• 

A,  B 

Ivory  Coast 
Jamaica 

• 

• 

B 

A 

A 

Yemen  Arab  Republic 
Yugoslavia 

B 
B 

A 

Zaire 

B 

Jordan 

B 

Zambia 

Kenya 

D,  E 

Zimbabwe 

D,E 

Korea 

•  • 

A,B 

•  This  country  uses  OC  in  some  areas 

Kuwait 
Laos 

B,  D,E 
B 

1 1 0  volts  means  1 00-1 60  volts  alternating  current  (AC), 
220  volts  means  200-260  volts 

Leiwnon 

•  • 

B 

Source.  Ftanzus  Co.  Inc. 

PLUG  TYPES 


COVER  STORY 


Portable  PCs 


FACT  FILE 


Micro  Express  NB2500 
Notebook 

Micro  Express,  1801  Carnegie  Ave., 
Santa  Ana,  CA  92705;  800-989-9900, 
714-852-1400;  fax,  714-852-1225 


List  price  (tMtod  configuration):  $2,925. 
Tested  Configuration:  4MB  RAM,  120MB  Toshiba 
hard  disk,  1 .44MB  floppy  disk  drive,  DOS  5.0,  Microsoft 
Windows  3.1, 9,600-bps  fax  modem,  carrying  case. 
Options:  4MB  RAM  upgrade,  $240;  DOS  5.0,  $65;  ex- 
ternal floppy  disk  drive,  $299;  math  coprocessor,  $199; 
external  keyboard,  $99. 

^s'®  ON  REAOEfi  SERVICE  CARD 


at  slightly  different  prices,  so  check  the 
fact  files  carefully.  Blue  Star  Computers 
also  offers  a  130MB  hard  disk  option  that 
Micro  Express  doesn't  support.  Micro 
Express  offers  a  9,600-bps  standard:  the 
company  does  not  sell  the  unit  without  it. 
Blue  Star  charges  $225  for  its  fax  modem. 

Micro  Express  offers  a  15-month  war- 
ranty on  parts  and  labor  but  covers  its 
hard  disks  and  floppy  disk  drives  for  only 
one  year.  An  extended  warranty  costs  8 
percent  of  the  unit's  price.  Technical  sup- 
port and  service  calls  come  in  on  toll-free 
lines,  24  hours  a  day.  Blue  Star's  warranty 
is  for  one  year  on  parts  and  labor,  and  on- 
site  service  costs  $59  extra.  Blue  Star  also 
has  an  overnight  swap  service  for  replac- 
ing your  damaged  unit  with  a  new  one. 
Free  technical  support  is  available  24 
hours  a  day.  seven  days  a  week. — MAP 

Blue  Star  Computers  Inc. 

Blue  Star  386S)(/25  Notebook 

Micro  Express 

Micro  Express  NB925 

Microstar  Computers  Inc. 

NoteStarNP-925386S](/25 

According  to  the  FCC,  the  $2,277 
NoteStar  NP-925  386SX/25  originates  in 
Taipei,  Taiwan,  where  it  is  manufactured 
by  Modem  Computer.  Indeed.  Modem's 
notebook  appears  here  in  two  other  forms 
as  well:  the  $2,199  Blue  Star  386SX/25 
Notebook  and  the  $2,419  Micro  Express 
NB925.  These  machines  are  reasonable 
though  unspectacular  values,  with  the  Mi- 


Micro  Express  NB925,  Blue  Star  386SX/2S  Notebook,  NoteStar  NP-92S  386SX/2S 


cro  Express  NB925  offering  the  end  user 
just  a  bit  more  but  for  a  higher  price  tag. 

All  three  notebooks  are  cranked  by  an 
Intel  386SX  25-MHz  processor  and  arrive 
carrying  from  2MB  to  8MB  of  RAM.  a 
130MB  Toshiba  MK2124FC  hard  disk,  a 
Citizen  1.44MB  floppy  disk  drive,  a  10- 
inch  diagonal  Sanyo  CCFT  (cold-cathode 
fluorescent  tube)  LCD,  all  ports  except  a 
PS/2  mouse  port,  and  an  84-key  keyboard. 

The  NoteStar  NP-925  can  house  a  $175 
coprocessor  and  a  $186  9,600-bps  fax  mo- 
dem. DOS  5  and  Microsoft  Windows  3.1 
are  standard,  as  is  the  one-year  warranty 
on  parts  and  labor.  You  may  also  want  to 
spring  $50  for  the  carrying  case. 

The  Blue  Star  386SX/25  arrives  with  a 
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free  carrying  case.  You  can  order  an  inter- 
nal 9.600  bps  fax  modem  for  $225,  a 
coprocessor  for  $150,  and  an  external 
1 .2MB  floppy  disk  drive  for  $249. 

The  Micro  Express  NB925  is  basically 
the  same  system,  except  that  its  options 
include  a  $250  data  modem  ($350  for  the 
fax-capable  version),  a  $299  docking  sta- 
tion, a  $45  car  battery  adapter,  and  a  $250 
Ethernet  adapter.  Micro  Express  gives 
you  a  15-month  warranty  on  everything 
but  the  hard  disk  and  floppy  disk  drives, 
which  are  covered  for  one  year. 

These  units  performed  nearly  identi- 
cally on  all  our  benchmark  tests.  Lack  of  a 
RAM  cache  resulted  in  average  memory 
scores.  The  hard  disks  were  identical  and 
performed  closely;  video  performance 
was  slightly  below  average.  Their  battery 
test  results  were  surprisingly  different 
from  the  rest  of  the  pack,  however,  since 
these  three  machines  share  a  special  trait: 
room  for  two  nickel  cadmium  battery 
packs.  On  our  Battery  Rundown  test,  the 
Micro  Express  NB925  lasted  2  hours  56 
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Blue  Star  386SX/25 
Notebook 

Blue  Star  Computers  Inc.,  2312  Central 
Ave.  NE,  Minneapolis,  MN 55418;  800-950- 
8884,  612-788-5000;  fax,  612-788-3442 


List  price  (tested  configuration):  $2,199 
Tested  Configuration:  4MB  RAM,  80MB  Conner  hard 
disk,  1  44MB  floppy  disk  drive,  DOS  5.0.  Microsoft  Win- 
dows 3.1 ,  carrying  case. 

Options:  4MB  RAM  upgrade.  $289;  with  130MB  hard 
disk,  $2,349;  external  floppy  disk  drive,  $249;  nfrath 
coprocessor,  $150;  extra  battery,  $130;  car  battery 
adapter,  $140;  external  pocket  modem,  $125. 
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Micro  Express  NB925 

Micro  Express.  1801  Carnegie  Ave.. 
Santa  Ana.  CA  92705;  SOO-VH^-WOO. 
7I4-H52-I4(H):  fax.  714-852-1225 


List  price  (tested  configuration):  S2,379 
Tested  Configuration:  4MB  RAM.  120MB  Toshiba 
hard  disk.  1  44MB  floppy  disk  drive,  DOS  5  0.  Microsoft 
Windows  31.  carrying  case 
Options:  2MB  RAM  upgrade.  $1 20. 4MB  RAM  upgrade. 
$240:  external  floppy  disk  drive,  $299;  math  coprocessor. 
$199;  docking  station.  $299;  extra  battery.  $99;  car  bat- 
tery adapter.  $45.  Ethernet  network  adapter.  $250. 
2.400  bps  modem.  $250, 9.600-bps  fax  modem.  $350. 
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minutes,  the  Blue  Star  386SX/25  3  hours  3 
minutes  and  the  NoteStar  NP-925  3  hours 
9  minutes. 

All  have  the  same  sturdy,  slightly  large 
case  (1.8  by  12  by  9.5  inches)  and  weigh 
just  under  8  pounds  with  the  battery  pack. 
Keys  are  almost  full-size  with  good  travel 
but  wiggle  from  side  to  side  a  bit.  The 
double  battery  packs  located  directly  be- 
neath the  display  are  a  great  idea,  but  for 
some  reason  each  awkwardly  blocks  one 
of  the  external  expansion  ports  (one  for 
the  docking  station  and  one  for  an  exter- 
nal floppy  disk  drive).  Still,  the  ability 
to  accept  external  expansion  in  the  form 
of  a  docking  station  makes  this  shared 
notebook  one  of  the  better  choices  for  a 
desktop  replacement.  Lack  of  modem 
choices  compromise  good  battery 
life — making  all  three  poor  Road  War- 
riors.— Oliver  Rist 
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NoteStar  NP-925  386SX/25 

MicroSuir  Computers  Inc.,  .*5  Colters  Ln.. 
BIdg.  CI.  East  Briin.'iwick.  NJ  08816:  908- 
651-8686;  fax.  908-651-0666 


List  price  (tested  configuration);  $2,331 
Tested  Configuration:  4MB  RAM.  120MB  Toshiba 
hard  disk.  1  44MB  floppy  disk  drive.  DOS  5.0.  Microsoft 
Windows  31.  carrying  case. 
Options:  1MB  RAM  upgrade.  $56.  Microsoft  Windows 
31.  $54.  math  coprocessor,  $179.  extra  battery.  $69. 
quick-charge  battery  adapter.  $203, 9.600-bps  fax  mo- 
dem. $186 
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Bondwell  Industrial  Co.  Inc. 

Bon(lwell386SL/F  Notebook 

Based  on  a  25-MHz  Intel  386SL  proces- 
sor, the  $2,699  Bondwell  386SL/F  Note- 
book is  a  good  machine  at  a  fair  price. The 
unit  we  tested  posted  some  of  the  best 
times  for  a  25-MHz  system  on  our  proces- 
sor and  memory  tests;  regrettably,  these 
were  offset  by  a  poor  showing  on  our  Bat- 
tery Rundown  and  video  tests.  The 
Bondwell's  external  floppy  disk  drive 
means  less  weight  to  those  would  don't 
need  the  drive,  so  factor  that  into  your 
buying  decision.  The  NEC  UltraLite  III 
and  the  NCR  System  3170  were  the  only 
other  notebooks  to  detach  their  floppy 
disk  drive  this  way. 

The  black  Bondwell  386SL/F  Note- 
book measures  1.5  by  11.5  by  8.5  inches 
and  weighs  5.5  pounds  with  its  nickel  cad- 
mium battery  in- 
stalled. Its  25-MHz 
low-power  Intel 
386SL  processor 
was  bolstered  by  a 
16K  four-way  set- 
associative  cache, 
which  helped  its  per- 
formance. Our  test 
model  had  4MB  of 
RAM  (expandable 
to  8MB  in  2MB  in- 
crements), an  80MB  ^ 
Conner  hard  disk, 
an  external  floppy  disk  drive,  a  parallel 
and  a  serial  port  (but  no  mouse  port),  and 
an  internal  2,400-bps  modem.  A  Cirrus 
Logic  GD61 0/620  chip  set  with  256K  of 
video  RAM  controlled  the  8.5-inch- 
diagonal  Hitachi  screen.  While  Bondwell 
Industrial  Co.  ships  with  DR  DOS  6.0 
preinstalled,  we  substituted  DOS  5.0  for 
consistency  in  testing. 

Helped  by  its  processor  RAM  cache, 
the  Bondwell  led  the  pack  in  both  proces- 
sor and  memory  performance.  Its  Conner 
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Bondwell  386SL/F  Notebook 

Bondwell  Industrial  Co.  Inc.,  47485 
Seahridge  Dr..  Fremont,  CA  94538; 
5IO-490-4.m:  fax.  510-490-5897 


List  price  (tested  configuration):  $2,699 
Tested  Configuration:  4MB  RAM.  80M6  Conner  hard 
disk,  1  44MB  external  floppy  disk  drive.  DOS  5  0 
Options:  2MB  RAM  upgrade.  $299;  6MB  RAM  upgrade. 
$799,  math  coprocessor.  $200;  carrying  case.  $45. 
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hard  disk  yielded  average  performance 
for  this  group,  but  its  scores  on  the  video 
and  Graphics  Winmark  test  were  among 
the  lowest.  This  poor  performance  makes 
the  386SL/F  a  poor  system  for  Windows 
applications.  The  Bondwell's  battery 
lasted  1  hour  37  minutes  on  our  Battery 
Rundown  test  and  2  hours  3  minutes  on 
the  ZDigit  Run- 
down test.  Its  bat- 
tery performance 
was  worse  than  that 
of  most  other  ma- 
chines we  tested, 
and  this  compro- 
mised the  system's 
Road  Warrior  suit- 
ability to  task. 
Bondwell  offers 
various  software 
power-conservation 
options,  but  they 
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don't  seem  to  work  as  well  as  those  of 
other  machines. 

The  keyboard  is  small  and  cramped 
and  lacks  an  inverted-T  cursor-key  ar- 
rangement, making  this  a  poor  desktop 
replacement.The  external  3.5-inch  floppy 
disk  drive,  which  attaches  on  the  left  side 
in  a  proprietary  slot,  kept  falling  off,  mak- 
ing it  awkward  to  use  on  an  airplane  or  in 
cramped  surroundings.  The  body  of  the 
notebook  itself  seems  sturdy  enough  to 
survive  the  abuse  these  portables  often 
endure.  One  disadvantage,  however,  is 
that  you  can't  change  the  battery  on- 
the-fly. 

The  warranty  covers  parts  and  labor 
for  one  year,  but  you  can  buy  an  extended 
service  contract  from  a  third  party. 
Bondwell  offers  free  technical  support  in 
the  continental  U.S.  via  a  toll-free  num- 
ber.— Daniel  A.  Begun 
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You  know  the  $107.  Your  meeting's  in  10  minutes  ^i-^.^'Aand  your  most  important  file  is  10  time  zones  away. 

•r    TRAVCLING  SOFTWARE 

Enter  Loplink*  Pro  the  most  popular  file  transfer  solution  ovoiloble.  Now  you  con  retrieve  any  spreadsheet,  any  file,  from  anywhere  in  the  world.  All  it  takes 

is  powerful  Loplink  software,  your  laptop  and  a  phone.  And  if  the  computer  you're  tolking  to  doesn't  talk  Loplink,  LopLink  Pro  will  remotely  install  itself  to 

make  sure  y°'^  9®'  ^'•^  ^ome,  LopLink  software  and  cables  will  quickly  updote  tiles  on  both  computers.  For  a  chance  to 

win  0  trip  Down  Under,  or  for  more  information  •  including  how  a  mere  $1 69.95  ^^^^  ^'^^       yo"      ''l^s  °  ^s^o '  ^o"    ot  1-800-LAPLINK. 

Special  corporate  pockages  available. 

C1992  Tio»e-tr.g  So'^*oie   irc   loolri    s  1  'eg.j'e-ea  "ade'C'*  o"  T-c,e-       Sc"'wc'e  'B7Ci  N-rii  Z'eei  rc-»AQ,    fiitr.e      A  A   OJCti     ;206!  483-8098 

N:  c.':'3»« e"*' ':■ -«  !>:*'        ["•*:  rt ■■."«t*:"f  irfwc*  u-':'  ^ia^z  -..^tJ':     t-*- (*■:'  r-  -..'j- : -.yi.-       j-:--  '  ■ '*  •■  -  ;*»  ■■    I- 'c  V.c'* »  *.'V'T0  o  '  a-jt.b  f  » f  uowick 
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Compaq  Computer  Corp. 

Compaq  LTE  Lite/25 
Compaq  LTE  Lite/20 
Compaq  LTE  386s/20 

The  new  Compaq  LTE  Lite/25  and 
Compaq  LTE  Lite/20  are  state-of-the-art 
machines  based  on  the  Intel  386SL.  Even 
the  two-year-old  Compaq  LTE  386s/20, 
based  on  a  20-MHz  Intel  386SX,  is  still 
only  a  notch  or  two  behind.  But  with 
Compaq  quality  comes  Compaq  price:  a 
fully  loaded  LTE  Lite/25  costs  over 
$4,000.  And  the  new  LTE  Lites  have  com- 
promised battery  performance  for  lower 
weights. 

The  $4,199  Litc/25  and  $3,999  Lite/20 
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share  the  same  screen,  keyboard,  6-pound 
weight,  and  8.5-  by  11  -  by  1 .3-inch  dimen- 
sions. The  386s/20  and  the  Lite/20  come 
standard  with  2MB  of  memory,  the  Lite/ 
25  with  4MB.  All  three  can  accept  up  to 
10MB.  You  can  choose  one  of  three 
Conner  hard  disks:  40MB,  60MB,  or 
84MB.  All  three  Compaqs  were  among 
the  fastest  performers  on  our  processor 
and  memory  tests  but  dropped  to 
midrange  when  it  came  to  hard  disk  per- 
formance. 

Unfortunately,  a  color  version  of  the 
Lite/25  was  not  available  in  time  to  test  it. 
The  edgelit  screens  (9.5  inches  diagonally 
on  the  Lite/20  and  Lite/25  and  a  bit 
smaller  on  the  LTE  386s/20)  are  sharp  and 
crisp.  You  can  run  Windows  and  not  lose 
much  in  translation  to  shades  of  gray.  The 
Lites'  new  supertwist  LCD,  developed 
jointly  with  Citizen,  reduces  the  "mouse 
trail"  you  see  on  the  screen  when  you 
drag  your  mouse  around.  Its  fast  response 
carried  over  to  our  video  test,  where  these 
three  Compaqs  were  either  best  in  class  or 
close  to  it. The  Lites  permit  simultaneous 
external  display. 

If  your  laptop  pinch-hits  as  a  desktop, 
you  won't  lack  for  connections.  Except  for 
the  mouse  port,  which  doubles  as  a  key- 
board connector,  you  have  a  full  comple- 
ment of  ports.  The  Lite/25  comes  with  a 
nickel  hydride  battery;  the  Lite/20  has  an 
enhanced  nickel  cadmium  unit.  But  the 
batteries  are  interchangeable  and  can  be 
used  in  either  machine.  The  LTE  386s/20, 
slightly  heavier  at  7.8  pounds  and  larger  at 
8.5  by  11  by  2.3  inches,  has  a  standard 
nickel  cadmium  battery. 

On  our  Battery  Rundown  test,  the  two 
Lites  lasted  2  hours  17  minutes;  the  LTE 
386s/20's  life  was  just  shy  of  3  hours.  With 
power  conservation  enabled,  their  scores 
jumped  to  3  hours  26  minutes  for  both 


Lites  and  4  hours  7  minutes  for  the  LTE 
386s/20.  The  latter  gets  its  boost  from  a 
larger  battery:  1 .8  pounds  compared  with 
the  1.3-pound  battery  in  the  Lite/20  and 
Lite/25. The  battery  recharge  time  for  all 
three  systems  is  1  hour,  or  1.5  hours  when 
in  the  units  arc  in  use. 

You  can  set  power-down  times  for  in- 
dividual components  and  customize  them 
to  different  applications.  Besides  a 
standby  mode,  the  Lites  have  a  hiberna- 
tion mode  that  saves  your  current  state  to 
disk  then  powers  down  the  machine,  a 
feature  that  all  notebooks  should  possess. 

The  keyboards  have  a  short  stroke  and 
a  very  solid  feel  that  users  may  take  or 
leave.  Although  the  function  keys  are  no- 
ticeably small,  the  Lites  have  an  inverted- 
T  cursor-key  layout — better  than  the  L- 
shaped  layout  on  the  LTE  386s/20. 

Compaq  offers  a  wide  variety  of  op- 
tions, including  a  9,600-bps  data-only  mo- 
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Compaq  LTE  Lite/25 
List  price  (tested  configuratioii):  S4,199. 
Tested  Configuration:  4M6  RAM,  84M6  Compaq  hard 
disk.  1  44MB  floppy  disk  drive,  DOS  5.0 
Options:  2MB  RAM  upgrade,  $299: 4MB  RAM  upgrade, 
$799;  8MB  RAM  upgrade,  $1,499;  math  coprocessor, 
$279;  numeric  keypad,  $119;  docking  station,  $929;  bat- 
tery Charger,  $99;  AC  power  adapter,  $149;  car  battery 
adapter,  $99;  2,400  bps/send  fax  modem,  $319;  9,600- 
bps  modem,  $599;  carrying  case,  $139. 

Compaq  LTE  Lite/20 

List  price  (tested  configuration):  $3,999 
Tested  Configuration:  4MB  RAM,  80MB  Compaq  hard 
disk.  1 .44MB  floppy  disk  drive,  DOS  5.0,  Microsoft  Win- 
dows 3.0. 

Options:  same  as  Compaq  LTE  Lite/25. 

Compaq  LTE  3868/20 

List  price  (tested  configuration):  $4,099 

Tested  Configuration:  4MB  RAM,  30MB  Compaq  hard 
disk,  1 .44MB  floppy  disk  drive,  DOS  5.0. 
Options:  1  MB  RAM  upgrade,  $349;  2MB  RAM  upgrade, 
$299;  4MB  RAM  upgrade,  $1,499;  DOS  5,0,  $99;  OS/2 
2.0,  $340;  math  coprocessor,  $249;  numeric  keypad. 
$119;  docking  station,  $929;  battery  charger,  $149;  AC 
power  adapter,  $199;  car  battery  adapter,  $129;  2,400- 
bps/send-fax  modem,  $319;  9,600-bps  modem,  $599; 
carrying  case.  $89. 


Compaq  Computer  Corp.,  20555  Farm 
Hwy.  #249,  Houston,  TX  77070;  800-231- 
0900,  713-370-0670;  fax,  713-374-1740 
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INTRODUCING 
THE  WORLD'S  SIVIALLEST, 

LIGHTEST  386  COLOR 
NOTEBOOK  COMPUTER. 


Sharp,  the  world  leader  in  LCDs  just  created  a 
notebook  that  delivers  spectacular  color  and 
features  in  an  incredibly  compact  size.  To  make 
your  sales  demonstration,  engineering  design, 
or  presentation  more  brilliant  than  ever  before. 

Introducing  the  extraordinary  Sharp  PC-6881 
notebook  computer.  With  256  simultaneous 
colors  and  an  extra-wide  viewing  angle,  it's  the 
best  LCD  VGA  color  screen  available. 

The  PC-6881  is  also  packed  with  features:  A 
convenient  built-in  trackball  for  Windows"  and 
graphics  applications.  Sophisticated  power 
management  with  suspend/resume  and  suspend- 
to-disk.  2  MB  of  Ram  expandable  to  8  MB.  Plus 
a  Super  VGA  port  with  simultaneous  display. 

The  PC-6881  even  has  room  for  the 
technology  of  tomorrow:  An  IC  card  slot  to  add 
memory,  modem  or  the  latest  input/output 
devices.  Upgradeable  Flash  BIOS.  And  optional 
expansion  unit  for  AT  compatible  cards. 

Sharp  does  all  this  and  more  while  breaking 
the  6  lb.  barrier  Now  that's  Sharp  Thinking. 

To  find  out  more  on  the  new  standard  in  note- 
book color,  convenience  and  portability,  call: 


1-800-BE-SHARP 


SpaceCoInc. 
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FAST16.SMS,80MB 
HARD  DRIVE  AND  3.$' 
FLOPPV  DISK  DRIVK 


ACTIVE  MATRIX 
COLOR  LCD 
THE  WORLD'S  BEST  COLOR 
VCA  LCD  SCREEN 
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the  time  it  takes  to 
install  CorelDraw  3.0, 
you  can  be  a  graphics 
whiz  with  #l-selling 
Windows  Draw! 

On  the  left:  the  overweight, 
overpriced  challenger.  And  on  the 
right,  America's  new  favorite-a 
lean,  mean  graphics  machine. 

Where  will  you  putyour  money? 

Now,  while  Corel  users  are  por- 
ing over  an  844-page  manual,  you 


can  be  adding  pizzazz  to  a  presen- 
tation. New  life  to  a  newsletter.  Or 
flair  to  a  flow  chart. 

That's  because  Windows  Draw 
lets  you  do  everything  the  same 
friendly,  famiUar  way.  Unlike 
CorelDraw,  a  package  pieced 
together  with  software  from  four 
different  companies. 

While  cumbersome  Corel  is 
busy  gobbling  up  30  megabytes  of 
your  hard  drive,  Windows  Draw 
is  getting  the  job  done  on  a  mere 
12  megabytes. 


And  while  the  ex- 
perts are  still  picking 
over  Corel's  problems 
(see PC  Week,  June  1, 1992,  p.  4), 
they've  already  made  up  their 
minds  about  Windows  Draw: 

"A  beautifully  designed 
draw  program." 

COMPUTE 
February/March  1992 

"An  outstanding  bargain." 

PC  Sources 
February  1992 


Cc 


Fast,  Friendly 


^Fun.  Fast  &  Frhndl 


"A  must-have... a  remark- 
able value." 

PC  Magazine 
December  1991 

"...  a  surprisingly  full  array 
of  drawing  tools  and  func- 
tions, an  extensive  clip-art 
library,  and  a  truly  can't  miss 
interface." 

PC  Computing 
December  1991 


Add  dazzling  graphics,  borders,  fancy 
text  and  more  to  everything  you  produce 
with  easy-to-use  Windows  Draw! 


'A  real  steal." 


InfoWorld 
September  1991 


And  what 
about  technical 
support?  Corel's 
users  are  forced  to  make  ex- 
pensive business-hour  calls  to 
Canada.  But  ours  enjoy  24-hour 
support  deemed  "first-class"  by 
PC  Sources. 

So  put  your  money  on  a  winner. 

Call  toll-free  or  see  your 
dealer  about  Windows 
Draw  today! 

1-800-676-7449 


MICROGRAFX* 

Micrografii.  Inc.  1303  Arapaho.  RicluirdMxi.  TX  75081  (214)  234-1769.  MicroKrafx  has  offices  in  Toronto.  Paris.  Lonclon.  Munich.  Milan.  Sydney.  Madrid,  Copenhaxen  and  1bkya.  Capyright  ©1992, 
Mici^grafx,  Inc.  All  rights  reserved.  Micrografx  is  a  registered  trademark  and  Windows  Draw  is  a  trademark  of  Micrografx,  Inc.  Ail  other  products  are  trademarks  or  registered  trademarks  of  their 

respective  owners.  Based  upon  Suggested  Retail  Price:  actual  price  may  vary. 
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dem  for  its  new  notebooks,  a  must  for 
people  who  need  fast  communications  on 
the  road.  Compaq  now  offers  one  year  of 
on-site  service  and  support  on  ail  of  its 
products,  as  well  as  a  one-year  warranty. 
Compaq  has  also  added  a  toll-free  sup- 
port line  open  during  business  hours  to 
supplement  its  traditional  dealer-based 
service  policies. — RickAyre 

CompiiAdd  Express 

CompuAdd  Express  325NXL 

Out  of  the  box  and  into  your  briefcase, 
the  CompuAdd  Express  325NXL  is  a  ma- 
chine that  will  help  you  get  your  work 
done  comfortably  and  at  the  right  price. 
The  sleek,  gray,  2-  by  11-  by  8.5-inch 
325NXL  weighs  a  mere  5  pounds  with  its 
nickel  cadmium 
battery;  an  included 
carrying  case  en- 
courages you  to 
take  it  wherever 
you  go.  But  don't 
expect  blazing  per- 
formance. 

Based  on  the 
25-MHz  Am386SX 
processor,  Compu- 
Add Express's 
$2,095  325NXL 
comes  standard 
with  4MB  of  memory  (expandable  to 
16MB).  Like  many  of  386/25  machines 
tested  here,  it  lacks  an  external  cache. 
Under  the  hood  is  a  62MB  Western  Digi- 
tal hard  disk.  1.44MB  floppy  disk  drive, 
coprocessor  slot,  and  2.4()0-bps  data/ 
9.600-bps  fax  modem. 

The  Express  325NXL's  performance 
was  average  on  our  processor,  memory, 
and  disk  tests;  however,  the  Western  Digi- 
tal WD90C22  video  chip  set  turned  in 
above-average  results  on  both  the  video 
and  Graphics  Winmark  tests.  CompuAdd 
Express  sent  us  DR  DOS  6.0  with  the  sys- 
tem, but  we  performed  our  tests  using 
DOS  5.0. 

Power-management  features  are  in- 
voked via  a  driver  in  the  CONFIG.SYS 
file.  On  our  Battery  Rundown  test,  the 
325NXL  gave  us  only  1  hour  40  minutes, 
which  hurt  the  325NXL's  rating  as  a  Road 
Warrior.  But  on  our  ZDigit  Rundown 
test,  the  unit  lasted  nearly  5.5  hours — the 
third-highest  score  of  the  70  systems 
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CompuAdd  Express  325NXL 

 POW    f  AIR    GOOO  EXCaiiNT 

Road  warrior/communications^  O  O  O 
DOS  applications  9   9   9  O 

Windows  applications         9   9   O  O 


Deslrtop  raplacemant 


o  o 


tested  with  a  battery  in  this  issue. 

A  built-in  trackball  was  difficult  to  get 
working  at  first,  but  proves  useful  and 
convenient  under  Windows. The  trackball 
is  placed  at  the  bottom  right  of  the  key- 
board; interestingly  enough,  the 
"trackball"  buttons  are  located  at  the  bot- 
tom left,  between  the  Ctrl  and  Alt  keys,  so 
you  must  use  a  two-handed  approach  to 
point-and-click  in  Windows. The  Lexmark 
keyboard  is  comfortable  to  use.  Large  and 
prominent  function 
keys  are  ranged 
along  the  top.  and 
the  cursor  keys  are 
in  an  inverted-T  lay- 
out just  left  of  the 
trackball.  Screen 
brightness  and  con- 
trast are  controlled 
by  tiny,  close  but- 
tons, which  are  set 
above  the  keyboard, 
not  on  the  screen; 
you  may  hit  them  si- 
multaneously until  you're  familiar  with 
the  layout.  The  AC  adapter  that  you  plug 
into  the  wall  is  huge  and  hefty;  if  you  take 
it  with  you.  it  brings  the  total  travel  weight 
to  6.6  pounds.  For  service.  CompuAdd 
Express  offers  a  one-year  warranty  on 


FACT  FILE 


CompuAdd  Express  325NXL 

CompuAdd  L.xpress.  12MI(>  I  cchnolofiy 
Blvd.  AiLsiin.  TX  78727;  WW-«5-.?WW. 
512-219-1800:  fax,  5 12-21 9-2890 


List  price  (tested  configuration):  S2.095 
Tested  Configuration:  4MB  RAM.  60MB  Western 
Digital  hard  disk,  1  44MB  floppy  disk  drive,  DR  DOS  6.0. 
carrying  case. 

Options:  8MB  RAM  upgrade.  $300.  math  coprocessor, 
S139:  extra  battery,  $29.95:  extra  AC  power  adapter. 
$10.95:  AC  adapter/charger,  $89:  IBM  PS/2  keyboard 
adapter,  $9. 
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parts  and  labor  and  toll-free  technical 
support. — Brad  Grimes 

Compudyne  Products 

Gompudyne  486D)(/33 
Gompui^ne  386SXL/25 

The  $3,206  Compudyne  486DX/33  is  one 
of  only  two  33-MHz  486DX  notebooks  in 
this  roundup,  the  other  being  the  $3,499 
Tandy  4860  HD.  Also,  the  company  sells 
the  inexpensive  Compudyne  386SXL/25 
for  $  1 ,806  in  the  same  case.  Both  are  solid, 
practical  notebooks,  but  they  lack  the  fi- 
nal touches  to  make  them  stand  out  from 
the  crowd.  Still,  these  price-conscious 
Compudyne  cousins  should  prove  a  reli- 
able choice. 

The  5.9-pound  Intel-based  486DX/33 
lacks  a  processor  RAM  cache  but  comes 
with  4MB  of  RAM  standard,  expandable 
to  20MB.  Our  test  unit  had  a  130MB 
Toshiba  MK2124FC  IDE  hard  disk  (com- 
pared with  the  Tandy  4860  HD's  63MB 
unit)  and  a  1.44MB  floppy  disk  drive, 
while  the  6-pound  Compudyne  386SXL/ 
25  comes  with  a  60MB  or  80MB  Conner 
IDE  hard  disk.  Both  units  have  a  10-inch- 
diagonal  Sharp-made  screen  powered  by 
a  Cirrus  Logic  GD640  chip  set. 

Of  all  the  486DX  systems  reviewed 
here,  including  the  eight  color  portables 
reviewed  in  a  separate  section  in  this  is- 
sue, the  Compudyne  486DX/33  consis- 
tently placed  among  the  top  five  on  all  our 
benchmark  tests.  Its  battery  life  was  a  dis- 
appointment, however,  averaging  only  2 
hours  12  minutes  on  our  Battery  Run- 
down test.  We  experienced  some  prob- 
lems trying  to  test  this  portable  with 
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Compudyne  486DX/33 
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Compudyne  386SXL/25 
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At  last.  A  personal  output  device  that  combines  the 
best  features  of  a  desktop  laser  printer  with  the 
ability  to  produce  large  format  drawings.  It's  called 
ProTracer'"  —  a  360  dpi  desktop  printer/plotter  that 
produces  A,  B,  as  well  as  C-size  output. 

FEATURES  INCLUDE: 

■  High  performance  inkjet  engine  from  Canon® 

■  Fast,  Intel  i960'"  processor — drawings  that  take  over  one  half  hour  on 
pen  plotters  often  toke  only  five  minutes  on  ProTrocer! 

■  Optional  HP-Gf  and  PostScript^  language  emulations,  memory 
expansion  boards,  and  sheet  feeders 

■  Unsurpassed  customer  service — 60  day  money  bock  guarantee  of 
satisfaction,  one  yeor  warranty,  and  free  lifetime  technical  support 


PROTRACER 
BASE  UNIT 


Customized 
ADIandPADI 
driven  for 
AutoCAD  users 
Epson  and 
ProPrinter 
emulations 


PROTRACER 
WITH  HP-Gl 


ProTracer 
base  unit 
HP-GL 

emulation  card 
5  MB  memory 


PROTRACER 
FUUY  CONFIGURED 


ProTracer  base  unit 

HP-GL  emulation 
card 

PostScript  language 
emulation  card 
5  MB  memory* 
Sheet  feeder 
(100  sheet) 


$1499 


$2249 


$2897 


If  you'd  like  to  expand  your  printing  and 
plotting  capabilities,  call  Pacific  Data  Products  at  (619) 
597-4605,  Fax  (619)  552-0889. 


PACIFIC  DATA 

PRODUCTS 


•If  outpuniiijtC  -««ftn6cfl|>tdiKunicntvanBMBniffnor>  hajfdmuMhcuiol  ratifitlXilj  PitxJutTv  Int  ,«I25  Rrhto  Riud.  Sjn  Dii-jto.  (A  92121  ProTtMif  h  j  iradrnurlml  Pinlii  I>auPioJutlv  Im  HP-til  iw  riTp^i-rtM  imlfirurlk  i>l  H<-wlcll-P*ijr(l  (ii. 
i'»W)  IS  J  tt«l<-m>i(k  at  Intel  ixjrjxmllon.  ftntVrlpI  n  »  rr);t»rrnl  tratkimil  ol  Adobe  Sy«emt,  Inc.  Canon  15  a  tegWffcd  irMkmaik  ol  Canon,  Inc.  AJl  olhet  trade  ntmo  re^emitnl  are  ihe  trademirk}  of  rejttliTnl  rmk-maiki  vt  the  resp«1(w  mjnulaclurcf- 

^  imaur^  tourtesy  ol  AutoDeik  Inc.  ProTracff  me*  the  latest  in  hinh  teihnolog>'  Innovation  includlnji  Pmle«Pa([e-,  the  advanced  Imaging  Oprntinx  Sy«eni  from  Pmlws.  PhoenlxPaitc  ii  a  rtipstcfed  trademaik  ol  Phirnix  TethnoktRlei  Ltd.  C  1987, 19B8. 
^=   EUROPEAN  OFTICHS.  Fjigland  Tel  0800  51  SSI  I.  Fax  (441 442  236S40;  France  Tel  OS  W6S  09.  Fax      1  39  6.1 .11  20;  ikmmy  Tel  Ol»gI  WIS;  Ireland  Tel  I.1S3)  61  47S609.  Fm  1.153)  61  475608;  SwiimUnd  Tel  |41)  22  .MI  26  50, 

^    Fas  (41  ( 22  341  06  82;  Beldluni  TH 078  It  1292;  Nethcflandi  Tel  06  0222065.  C  1992  Pacllk  I)ala  PnHluiti  Inc. 
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power  conservation  enabled  (see  our 
sidebar  "Battery  Life  vs.  Portability"  for 
more  details. Though  it  offers  user-adjust- 
able power-management  features  and 
even  a  suspend/resume  mode,  the  short 
life  of  its  nickel  cadmium  batteries  is  diffi- 
cult to  ignore. 

While  the  Compudyne  386SXL/25, 
based  on  the  power-conserving  Am386SX 
chip,  turned  in  acceptable  processor, 
memory,  and  disk  scores,  its  Cirrus  Logic 
GD640  video  chip  set  earned  an  above- 
average  grade  on  our  video  test.  The  bat- 
tery life  for  its  nickel  cadmium  batteries 
was  also  decent:  2  hours  44  minutes. 

Both  notebooks  have  a  well-con- 
structed feel  and  offer  most  of  the  fea- 
tures you  would  want.  Made  of  a  solid 


FACT  FILE 


Compudyne  486DX/33 
Utt  pries  (testtd  configunrtion):  $3,206. 
Tnttd  Configuration:  8MB  RAM,  130MB  Toshiba 
hard  disk,  \  .44MB  floppy  disk  drive.  DOS  5.0,  Microsoft 
WirHk>ws3.1,PackRat. 

OfMiont:  2MB  RAM  upgrade,  $105: 4MB  RAM  upgrade, 
$207;  external  floppy  disk  drive,  $1 37;  math  coprocessor, 
$129;  numeric  keypad,  $53;  extra  battery.  $70;  2,400- 
bps/4.800-bps  fax  modem,  $78;  9,600-bps  fax  modem 
with  WinFax,  $1 93;  nylon  canying  case,  $39;  leather  car- 
rying case.  $115. 

Compudyne  3868XL/25 
List  prico  (testtd  configuration):  $1 ,806. 
Tastad  Configuration:  6MB  RAM,  60MB  Conner  hard 
disk.  1 .44MB  floppy  disk  drive,  DOS  5.0,  Microsoft  Win- 
dows 3.1,  PackRat. 

Optioflt:  same  as  Compudyne  4860X/33. 


Compudyne  Products,  15151  Surveyor 
Blvd.,  Addison,  TX  75244;  800-932-2667, 
214-702-5600;  fax,  214-702-0300 
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light-beige  plastic  and  metal  combination, 
the  1.8-  by  11-  by  8.5-inch  case  packs  an 
equally  solid  84-key  keyboard.  Behind  a 
rugged  rear  door  lies  a  full  complement  of 
ports,  including  an  external  video  port 
that  can  pump  out  800-by-6(K)  resolution 
in  16  colors.  Each  unit  contains  an  inter- 
na! 1 .44MB  Epson  floppy  disk  drive  and  a 
trackball  mounted  beneath  the  screen. 
This  last  feature,  though  nifty,  is  awk- 
wardly placed  for  extended  pointing  and 
definitely  requires  two  hands  to  use.  Un- 
fortunately, the  keyboard  features  a  no- 
ticeably short  key  travel,  which  may  cause 
typos  before  you  get  used  to  it.  Its  ten 
functions  keys  are  smaller  than  the  rest, 
making  for  further  finger  fumbling. 

Compudyne  Products  offers  a  small 
but  complete  variety  of  options,  including 
a  user-installable  9,600-bps  fax  modem 
and  a  docking  station  with  one  expansion 
slot  and  a  1.2MB  floppy  disk  drive.  The 
company  warranties  its  products  for  one 
year  on  parts  and  labor;  it  also  offers  toll- 
free  technical  support. — OR 


Cumulus  Corp. 

Cumulus  Express  386S)(/20 
Notebook 


Our  benchmark  tests  put  the  Cumulus 
Express  386SX/20  Notebook  square  in 
the  middle  of  its  processor  class  range.  An 
average  performer,  nothing  about  this 
$2,299  notebook  will  raise  an  eyebrow; 
it's  simply  one  of  the  crowd. 

The  off-white  Cumulus  Express  mea- 
sures 2  by  1 1  by  8.5  inches  and  weighs  6.5 
pounds  with  its  nickel  cadmium  battery. 
The  Cumulus  Express  also  includes  a 
1.44MB  floppy  disk  drive  and  a  full  com- 
pliment of  ports,  including  separate  ones 


for  a  keyboard,  mouse,  and  external 
floppy  disk  drive. 

Our  test  unit,  based  on  a  20-MHz  Intel 
386SX,  came  with  4MB  of  RAM  and  a  19- 
millisecond  60MB  Western  Digital  hard 
disk  with  a  32K  read-ahead  buffer;  DOS 
and  Microsoft  Windows  3.1  were 
preinstalled.  RAM  is  user-expandable  to 
16MB  in  either  2MB  or  4MB  increments. 
Cirrus  Logic  makes  the  GD610/620  video 
chip  set,  and  Hitachi  makes  the  9-inch- 
diagonai  backlit  VGA  screen. 

One  of  a  large  group  of  machines  with 
no  processor  RAM  cache,  the  Cumulus 
Express  produced  average  results  on  all 
our  tests  except  the  battery  test,  on  which 
it  performed  poorly.  It  lasted  1  hour  36 
minutes  on  our  Battery  Rundown  test  and 
a  mere  2  hours  18  minutes  on  our  ZDigit 


Rundown  test.  The  Cumulus  Express's 
main  power-conservation  feature  is  a 
time-out  of  Cumulus"  screen  backlight. 

The  keyboard  seemed  fragile,  but  its 
layout  was  sufficient,  offering  an  in- 
verted-T  cursor-key  layout  and  separate, 
dedicated  Home.  End,  PgUp,  and  PgDn 
keys.  Its  general  construction  was  fair,  al- 
though the  plastic  parts  tended  to  creak 
occasionally. 

A  short  list  of  options  now  includes  an 
internal  9,600-bps  send-only  fax.  which 
has  recently  become  available  for  $150. 
Cumulus  offers  a  one-year  parts-only  war- 
ranty, but  look  for  an  extended  service 
contract  from  your  local  dealer. — DAB 
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Cumulus  Express 
386SX/20  Notebook 
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Rattle    Your    \A/  indow  Panes. 


. .  SX/Now!  is  the  undisputed  per- 
formance champ. . . " 

PC  Magazine,  Oct.  29, 1991 

. .  SX/Nowf  upgrades  offer  polish 
as  well  as  good  fit,  performance  and 
compatibility. . . " 

PC  Week,  Aug.  26, 1991 

Want  to  make  your  Windows  really  shine? 
For  Windows  enhanced  mode,  multitask- 
ing and  memory  management,  SX/Now! 
386SX  processor  upgrades  from  Kingston 
are  the  way  to  get  optimum  386  perfor- 
mance without  replacing  your  286  system. 

Our  new  Ani386SX  25MHz  CPU  upgrade 
increases  the  processing  performance  of 
your  286  system  by  over  350%*  As  with  our 
20MHz  version,  we  combine  a  micropro- 
cessor with  a  16KB  memory  cache  and  on- 


board clock  plus  support  for  a  387SX  co- 
processor—all on  a  module  that  doesn't 
take  up  or  interfere  with  an  expansion  slot. 


nl.il 


Nunofi  SI  i-i.S) 

I  1  IMItoHlrta 


Landnurk  Sprrd  TcM  (III 
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What  about  compatibility?  SX/Now!  sup- 
ports a  wide  range  of  286  based  systems, 
DOS  5.0,  Windows  and  OS/2.  SX/Now!  ver- 
sions are  certified  by  the  National  Software 
Testing  Lab  for  full  hardware  and  software 
compatibility. 

And  with  Kingston's  five  year  warranty, 
you  know  that  an  SX/Now'  upgrade  won't 
let  you  down. 


Now  Shipping  SX/Now!  for: 

IBM  PS/2  (all  286-based  models) 

IBM  AT  &  XT/286 

AST  Premium  286  &  Bravo  286 

HP  Vectra  ES/12  &  286  ES 

Compaq  DeskPro  286  &  Portable  III 

NEC  PowerMate  286  Plus  &  Portable  Plus  £ 

AGI  1800 A,  1800B  &  1800C 

Epson  Equity  He  &  II  Plus 

ij  R  E  D   B  Y 

PiKincistoii 

■n-l  Ji.  m.  TECHNOLdtV  CORPORATION 
17600  Newhope  Street,  Fountain  Valley.  CA  92708 

(800)  835-6575 
(714)  435-2600 
FAX  (714)  435-2699 

All  trademarks  menttoned  are  property  of  their  respective 
holders  *As  judged  by  tho  Landmarii  Speed  Test  2  0 
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Try  stuffing  these 
into  a  laptop. 


Laptops  have  their  place,  but  for 
presentations  requiring  multimedia 
power,  CRT-quality  screens, 
room-filling  sound,  expansion, 
or  mission-critical  ruggedness, 
get  a  M.A.C.H/"  (Modular, 
Adaptive.  Computer.  Hardware). 
SCALABLE  EXPANSION.  Dolch's  new 
M.A.C.H.  power  portable  makes  expansion  fast,  simple, 
and  virtually  limitless.  With  MultiSlice™  modules  you  add 
just  the  capability  needed.  No  more,  no  less.  You  can  add 
up  to  I  GB  HDD,  32  MB  RAM,  internal  CD-ROM.  or  any 
number  of  plug-in  cards  supporting  multimedia  or  other 
performance-hungry  applications.  ■  LIQUID  COOLED  POWER. 
Liquid  cooling,  previously  found  only  in  supercomputers, 
provides  the  highest  performance  in  the  least  space  while 
eliminating  irritating  fan  noise.  Powered  by  486  SX  or  DX 
CPUs  running  at  up  to  50  MHz,  the  M.A.C.H.  delivers  as 
much  as  22  MIPS.  ■  MULTIMEDIA  QUAUTY  SIGHT  AND  SOUND. 
M.A.C.H.'s  dazzling  24,389  color  Active  Matrix  TFT 
display  rivals  that  of  any  desktop  VGA  monitor.  An  on- 
board sound  sy.stem  delivers  full-fidelity  nxmi-lilling  sound 
without  the  need  for  external  speakers  or  amplifiers. 
■  SPACE  AGE  RUGGEDNESS.  For 
the  ultimate  in  lightweight  (13 
pounds),  strength,  and 
toughness,  the  M.A.C.H. 
enclosure  is  fabricated  from 
space  age  alloy,  and  covered 
by  a  highly  shock  absorbent  silicon 
compound.  ■  GETTHE  FULL  STORY. 
Call  1.800.538.7506.  In  Canada  1.8l)()..S6l.4.S27. 


Dolch. 


POWER    PORTABLE  ADD-VANTACE 


DOLCH  COMPUTER  SYSTEMS  •  372  TURQUOISE  STREET  •  MILPITAS  •  CALIFORNIA  95035  •  USA 
CIRCLE  2 1 2  ON  READER  SERVICE  CARD 
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Cumulus  Express  386SX/20 
Notebook 

Cumulus  Corp..  2.15()0  Mercantile  Rd.. 
Clevelaiul.  OH  44122;  216-464-2211: 
fax.  216-464-2483 


List  price  (tested  configuration):  $2,299. 
Tested  Configuration:  4M8  RAM,  60MB  Western 
Digital  hard  disk,  1  44MB  floppy  disk  dtive.  DOS  5.0,  Mi- 
crosoft Windows  3  1 ,  Microsoft  Works,  carrying  case. 
Options:  2MB  RAM  upgrade,  $1 00:  extra  tjattety.  $1 00; 
9.600  bps  send-fax  modem.  $150 

^/g)  ON  READER  SERVICE  CARD 


Dauphin  Technology  Inc. 

Dauphin  1050  Lapbook 


Have  a  definite  need  for  speedy  video  and 
Windows  graphics?  As  one  of  the  top 
video  performers  of  this  roundup,  the  20- 
MHz  Intel  386SX-based  Dauphin  1050 
Lapbook  seeins  to  be  an  excellent 
choice — until  you  realize  that  video  is  all 
it  does  well. 

Dauphin  Technology  configured  our 
$4,590  test  unit  with  4MB  of  DRAM  (ex- 
pandable to  8MB  via  SIMMs),  a  124MB 
Toshiba  hard  disk,  a  1.44MB  floppy  disk 
drive. and  DR  DOS  S.O.The  ebony  2.3-  by 
12.5-  by  11.2-inch  386SX/20  is  bulky: 
weighing  in  at  7.6  pounds  with  its  nickel 
cadmium  battery  installed,  this  is  the  one 
of  the  heavier  notebooks  we  saw.  The 
Dauphin  has  a  detachable  9.5-inch- 
diagonal  VGA-only  screen,  made  by 
Seiko-Epson,  that  displays  32  shades  of 
gray:  it  can  run  a  72-Hz  VGA  or  Super 
VGA  external  display,  but  not  simulta- 
neously. 
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Dauphin  1050  Lapbook 

Road  warrior/communications^    Q  Q 
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Deslrtop  replacement           9   9  O 
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The  Dauphin's  performance  on  most 
of  our  benchmark  tests  was  less  than  de- 
sirable, possibly  due  to  the  lack  of  an  ex- 
ternal RAM  cache.  This  below-average 
performance  and  heavy  system  weight 
hurt  the  Dauphin's  suitability  to  task  rat- 
ings. The  notebook's  above-average  video 
partially  redeemed  it:The  Western  Digital 
chip  set  placed  the  Dauphin  high  among 
20-MHz  systems  on  the  video  and  Graph- 
ics Winmark  tests. 

With  all  power-conservation  features 
disabled  for  the  Battery  Rundown  test, 
this  unit  had  one  of  the  shortest  battery 
lives  of  this  roundup  ( 1  hour  42  minutes). 
When  we  tested  the  notebook  with  peri- 
odic sleeps  (and  screen-blanking  and 
disk-spinning  enabled),  its  score  of  2 
hours  16  minutes  proved  to  be  equally  dis- 
appointing. Users  will  have  to  make  the 
most  of  this  system's  power-conservation 
features:  trickle-charge,  screen  and  hard 
disk  time-outs,  sleep  and  suspend  modes, 
and  CPU  slowdown. 

The  unit's  design  has  a  few  drawbacks. 
Its  79-key  keyboard's  four  cursor  keys  are 
in  a  row  instead  of  in  an  inverted  T,  and 
they  double  as  Home.  PgUp.  PgDn,  and 
End  keys.  When  we  tested  the  Dauphin, 
the  power-adapter  pin  (which  doesn't  fit 


FACT      F  I  L  t 


Dauphin  10S0  Lapbook 

Dauphin  Technology  Inc..  1125  East  Saint 
Charles  RiL  Lombard.  IL  6()14S:  H(K)-7(i2- 
7V22.  7(m-627-4(H)4:  fax.  70H-627-7618 


List  price  (tested  configuration):  S4.590 
Tested  Configuration:  4MB  RAM.  124MB  Toshitia 
fiard  disk,  1  44MB  floppy  disk  drive.  DR  DOS  5.0.  carry- 
ing case 

Options:  4MB  RAM  upgrade,  $495;  external  floppy  disk 
drive,  $295;  math  coprocessor,  $295;  expansion  chassis, 
$1 , 1 95;  one-slot  expansion  ctiassis.  $295.  extra  battery. 
$95;  banery  charger,  $125;  AC  power  adapter,  $65; 
9,600-bps  fax  modem.  $395;  carrying  case  $75. 

■  t/M)  ON  READER  SERVICE  CARD 


all  the  way  inside  the  port)  kept  detaching 
itself.  In  addition,  the  display's  disconnect 
button  (located  on  its  somewhat  unsturdy 
"neck")  was  hard  to  move. 

You  can  extend  the  standard  one-year 
parts-and-labor  warranty  an  additional 
year  for  10  percent  of  the  system  cost. 
Tech  support  is  free  via  an  8(X)  number, 
and  the  manufacturer  performs  all 
servicing. — Robin  B.  Bornstein 


Digital  Equipment  Corp. 

DEGpc  320P  Notebook 


At  $2,245.  the  DECpc  320P  Notebook  is 
one  of  the  less  expensive  notebooks  in 
this  review.  But  its  average  price  corre- 
sponds to  an  average  design,  average  suit- 
ability to  task  ratings,  and  below-average 
performance  on  our  benchmark  tests. 


Digital  Equipment  Corp.  sent  us  its 
386SX/20  with  6MB  of  DRAM  (expand- 
able to  8MB  via  a  RAM  card),  a  40MB 
Conner  hard  disk,  a  1.44MB  floppy  disk 
drive,  a  2.400-bps  internal  modem.  DOS 
5.0.  and  Microsoft  Windows  3.1.  The  1.7- 
by  10-  by  12-inch  beige  case  weighs  6.4 
pounds  with  its  nickel  cadmium  battery, 
making  it  one  of  the  lighter  notebooks  we 
looked  at. The  notebook's  8.5-inch-diago- 
nal  VGA-only  display  from  Sharp  shows 
16  shades  of  gray;  you  can  connect  it  to  an 
external  60-Hz  VGA  monitor,  but  you 
can't  run  both  displays  simultaneously. 
Because  the  display  hinges  near  the  cen- 
ter of  the  DECpc  320P,  it  gives  you  added 
room  to  angle  the  display  when  you're 
working  in  cramped  conditions. 

The  DECpc  320P's  performance  on 
PC  Magazine  Labs'  tests  ranged  from 
lackluster  to  .subpar.  This  notebook  did 
best  on  the  disk  test,  where  it  turned  in  an 
average  score.  On  the  other  tests,  the 
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■  PowerBook  170:  Apple  s  Power  Portable 


by  Lori  Grunin 

It  seems  almost  criminal  to  compare 
the  Apple  PowerBook  170 — the  top  of 
Apple's  three-machine  line  of 
portables — to  the  25-MHz  386-based 
laptops  that  are  its  main  competitors  in 
the  DOS  worid.  At  $4,599  for  a  25- 
MHz  68030-based  machine  with  a 
math  coprocessor,  40MB  hard  disk, 
4MB  of  RAM,  PC-compatible  3.5-inch 
floppy  disk  drive  (SuperDrive), 
monochrome  active-matrix  display, 
data/fax  modem,  and  built-in  trackball, 
the  PowerBook  170  contains  many  of 
the  portable  world's  best  components. 

After  the  disappointingly  over- 
priced and  oversized  Mac  Portable,  it's 
no  wonder  that  many  Mac  users  have 
gone  mobile  with  the  PowerBook  170 
and  PowerBook  140  (6.8  pounds  each) 
and  the  5.1-pound  PowerBook  100. 

BUILT  FOR  6IAPHICS 

The  2.3-  by  11.3-  by  9.3-inch  (HWD) 
PowerBook  170  feels  like  a  machine 
ergonomically  designed  to  work  with  a 
GUI. The  active-matrix  display  is 
beautifully  crisp,  and  the  relatively 
easy-to-manipulate  trackball  resides 
below  the  keyboard.  The  keyboard  has 
been  pushed  a  couple  of  inches 
forward  toward  the  center  hinge, 
leaving  a  section  on  which  to  rest  your 
wrists  while  typing.  The  170  also  sports 
most  of  the  interfaces  that  Mac  users 
have  come  to  appreciate — a  built-in 
Apple  Desktop  bus  port,  two 
LocalTalk  ports,  a  SCSI  port,  and  audio 
in/out  ports.  It  even  comes  with  an 
external  microphone,  the  Mac- 
standard  Apple  8-bit  sound  chip,  and  a 
reasonable  built-in  speaker. 

Apple  didn't  break  any  new  ground 

DECpc  320P's  results  were  below-aver- 
age: Its  Cirrus  Logic  GD61 0/620  chip  was 
near  the  bottom  of  the  20-MHz  class  on 
the  video  and  Graphics  Winmark  tests. 
Similarly,  it  placed  in  the  bottom  fifth  on 
the  processor  test  and  well  bclow-avcragc 
on  the  memory  test,  possibly  due  to  the 
lack  of  an  external  cache. 

With  power  conservation  disabled,  the 
DECpc  320P  lasted  2  hours  9  minutes  on 
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with  its  battery,  which  is  nickel 
cadmium.  But  the  machine's  architec- 
ture allows  the  Battery  desk  accessory 
to  give  you  an  automatic  gas-gauge 
reading  of  your  current  battery  level, 
both  during  charge  and  consumption. 

SORTA  DOES  DOS 

Many  DOS  users  won't  have  the 
opportunity  to  appreciate  the 
PowerBooks,  though,  despite  Apple's 
claim  that  they  run  DOS.  To  do  so,  you 
must  purchase  Soft  AT,  a  $499  package 
that  emulates  a  286-based  machine 
with  EGA  graphics  running  MS-DOS 
3.3  (Insignia  Solutions,  526  Clyde  Ave., 
Mountain  View,  CA  94043;  800-848- 
7677, 415-694-7600).  Since  Version  6.0 
of  PC  Magazine  Labs'  Hardware 


The  PowerBook  170:  Apple's  Mac-to-go. 


Performance  Tests  makes  hardware- 
specific  calls  that  Soft  AT  could  not 
translate,  we  could  not  successfully  test 
the  PowerBook  170.  But  well-behaved 
applications  (and  even  some  not-so- 
well-behaved  ones,  such  as  XyWrite) 
seemed  to  run — but  very  slowly. 
Version  5.6  of  PC  Labs'  benchmark 
tests  indicates  that  the  PowerBook  170 

our  Battery  Rundown  test.  With  periodic 
sleeps,  screen-blanking,  and  disk-spinning 
enabled,  it  lasted  3  hours  26  minutes. 
Power-conservation  features  include  hi- 
bernation/deep sleep;  suspend/resume; 
and  standby  display,  VRAM,  and  hard 
disk  time-outs.  You  can  trickle-charge  the 
battery  or  change  it  on  the  fly. 

User-friendly  features  help  to  compen- 
sate for  this  system's  poor  performance. 


emulates  a  286  running  at  1 1 .8  MHz, 
although  in  all  cases  it  tested  and  felt 
much  slower.  The  battery  life  during 
normal  use  was  approximately  2 
hours. 

The  machine  is  hardly  perfect. The 
keyboard  is  the  traditionally  jiggly 
Mac  keyboard,  with  linear  cursor  keys 
(as  opposed  to  an  inverted-T)  and  no 
function  keys.  Also,  the  home-row 
locator  bumps  are  on  the  k  and  d  keys 
(the  Mac  standard)  rather  than  on  the 
/and ;  keys  (the  PC  standard) — 
something  that  may  throw  you  from 
time  to  time. 

With  prices  starting  at  $1,599  for 
the  PowerBook  100  (16-MHz 
6HC000),  $2,999  for  the  PowerBook 
140  (16-MHz  68030),  and  $4,299  for 
the  PowerBook  170  (25-MHz 
68030),  PC  users  will  hardly  start 
discarding  their  Toshibas  or  Compaqs. 
Still,  it  looks  hke  Apple  has  success- 
fully inspired  another  case  of  Mac 
envy. 


Apple  PowerBook  170 

Apple  Computer  Inc.,  20525  Mariani 
Ave.,  Cupertino,  CA  95014;  800-776- 
2333,  408-974-1490 
List  price  (tested  configiiration): 

$4,599. 

Tested  configuration:  4MB  RAM, 
40MB  hard  disk,  System  7.0.1,  3.5- 
inch  floppy  disk  drive  (SuperDrive), 
math  coprocessor,  A  C  power  adapter, 
9,600-bps  data/fax  modem. 
Options:  2MB  RAM  upgrade,  $299; 
4MB  RAM  upgrade,  $549;  extra 
battery,  $89;  battery  charger,  $99;  SCSI 
system  cable,  $44;  Apple  Desktop  bus 
mouse,  $99. 

Circle  508  on  reader  service  card 

The  standard  84-key  keyboard  has  an  in- 
verted-T cursor-key  layout  and  dedicated 
Home.  End,  PgUp,  and  PgDn  keys.  In  or- 
der to  turn  the  unit  on  or  off,  you  have  to 
depress  the  power  key  for  about  1  second, 
making  it  almost  impossible  to  turn  the 
unit  off  accidentally.  An  LED  outside  the 
case  lets  you  know  if  the  system  is  on, 
even  when  the  notebook  is  closed. 

You  can  extend  the  standard  one-year 


Cl 


C  2  brand  !4-inch  mini  data  cartridges  are  just  what  you  need  for  unattended  backup  of 

ffl^lB  important  data  or  storing  files  and  applications.  And  they're  a  lot  easier  to  handle  than  a 
growing  pile  of  diskettes. 

That's  why  more  and  more  businesses  are  buying  low-cost  !4-inch  data  cartridge  drives.  They 
offer  a  proven  track  record  of  rebability  and  performance.  And  you  can  store  up  to  250  megabytes 
on  a  single  low-cost,  pocket-sized  cartridge  (depending  on  drive  and  data  compression  software). 

It's  another  reason  why  more  businesses  protect  important  information  on  3M  brand  data 
storage  products  than  any  other  brand  in  the  world.  Find  out  more.  Call  1-800-888-1889,  ext.  52. 

One  way  to  save  250*megabytes. 
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DECpo  320P  Notebook 

Digital  Equipment  Corp.,  146  Main  St., 
Maynard.  MA  01754;  800-722-9332; 
fax,  508-486-6422 


List  price  (taslod  configuration):  $2,245. 
Testad  Configuration:  6MB  RAM,  40MB  Conner  hard 
dislc.  1 .44MB  floppy  disk  drive.  DOS  5.0,  Microsoft  Win- 
dows 3.1.  vinyl  carrying  case. 
Optiont:  2MB  RAM  upgrade,  $200;  upgrade  to  80MB 
hard  disk,  $500,  math  coprocessor,  $195;  external  key- 
board, $50;  extra  battery,  $85;  AC  power  adapter,  $100; 
Ethernet  pocket  network  adapter,  $405;  9,600-bps  mo- 
dent,  $200;  leather  carrying  case.  $1 50. 

ON  READER  SERVICE  CARD 


parts-and-labor  warranty  for  an  addi- 
tional year  for  $210  or  for  2  years  at  $400. 
Technical  support  is  on  a  toll-free  line, 
and  the  manufacturer  performs  all  servic- 
ing. —RBB 


Dell  Computer  Corp. 

Dell  System  325N 
Dell  System  KL25 


You  won't  go  wrong  buying  either  of  Dell 
Computer  Corp.'s  solidly  designed  25- 
MHz  offerings.  The  $2,698  Dell  System 
325N  delivers  good  performance  at  a  mid- 
dling price.  The  $2,626  Dell  System 
NL25's  bottom-of-the-heap  video  perfor- 
mance might  put  it  out  of  the  running  for 
Windows  applications,  but  its  relatively 
low  base  price  (Dell's  pricing  starts  at 
$2,098)  makes  it  a  good  buy  for  all  other 
applications. 

Both  machines  use  an  Intel  386SL  pro- 
cessor and  are  housed  in  dark-gray  cases. 
The  System  325N  weighs  in  at  6.4  pounds; 
the  System  NL25  at  6.3.  The  System 
NL25's  case  is  a  slightly  trimmer  1.8  by 
8.3  by  1 1  inches,  compared  with  the  Sys- 
tem 325N's  2.1  by  8.5  by  1 1  inches.  Our 


evaluation  configuration  for  the  System 
325N  included  a  60MB  19-millisecond 
Conner  hard  disk  and  a  1.44MB  floppy 
disk  drive  located  to  the  right  of  the  85- 
key  keyboard.  The  System  NL25  held  an 
80MB  hard  disk,  its  largest  possible  ca- 
pacity. Each  unit  came  with  4MB  of 
RAM. The  System  325N  allows  expansion 
up  to  12MB.  but  the  System  NL25  allows 
a  maximum  of  only  8MB. 

Each  system  also  uses  a  9.5-inch-di- 
agonal  Sharp  VGA  TSTN  (triple  super- 
twisted  nematic)  edgelit  LCD  screen,  but 
with  different  video  chip  sets.  The  System 
325N  uses  the  fast  Western  Digital  9()C22/ 
90C55.  while  the  System  NL25  uses  the 
Cirrus  Logic  GD6 10/620.  which  runs  a 
disappointing  500  operations  per  second 
slower.  Both  units  can  drive  an  external 
monitor  at  800-  by-600  resolution  with  16 
colors. The  System  325N's  64K  cache  also 
seemed  to  give  it  a  slight  memory-perfor- 
mance edge  over  the  System  NL25.  which 
only  has  16K.  but  both  units  landed  in  the 
top  third  of  their  class. 

The  two  machines'  battery  technolo- 
gies are  also  different,  although  they  both 
have  a  plethora  of  power-management 
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Dell  System  325N 
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Dell  System  NL25 
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options.  The  System  325N  uses  the  same 
nickel  hydride  battery  as  the  Dell's  color 
System  325NC:  It  lasted  a  respectable  3 
hours  on  our  Battery  Rundown  test  and  a 
strong  5  hours  on  our  ZDigit  test. The  Sys- 
tem NL25's  nickel  cadmium  battery 
lasted  only  about  2.5  and  3.5  hours,  re- 
spectively, on  the  same  tests. 


FACT  FILE 


Dell  System  325N  M 

List  price  (tested  configuration):  $2,698. 
Tested  Configuration:  4MB  RAM,  60MB 
Conner  hard  disk,  1 .44MB  floppy  disk  drive,  DOS  5.0.  Mi- 
crosoft Windows  3.1 ,  Ballpoint  Mouse. 
Options:  2MB  RAM  upgrade,  $1 79;  4MB  RAM  upgrade. 
$329;  8MB  RAM  upgrade,  $599;  math  coprocessor, 
$199;  numeric  keypad,  $149;  extra  battery,  $169;  battery 
charger,  $269;  car  battery  adapter,  $129:  DOS  5.0,  Mi- 
crosoft Windows  31,  mouse.  $149;  DOS  5.0,  Microsoft 
Windows  3.1,  Ballpoint  Mouse,  $199;  Ethernet  pocket 
networtt  adapter.  $399;  Token-Ring  network  adapter, 
$595;  9,600-bps,  MNP  4  or  MNP  5  fax  modem.  $149; 
9,600-bps  fax  modem,  $299;  9,600-bps  (V.32bis,  V.42,  or 
V.42bis|  data/fax  modem.  $599;  leather  carrying  case, 
$99. 

Dell  System  NL25 

List  price  (tssted  configuration):  $2,626 
Tested  Configuration:  4MB  RAM.  BOMB  hard  disk. 
1 .44MB  floppy  disk  drive,  DOS  5.0,  Microsoft  Windows 
31,  mouse,  carrying  case. 

Options:  2MB  RAM  upgrade.  $1 79;  4MB  RAM  upgrade, 
$379;  8MB  RAM  upgrade.  $537;  math  coprocessor, 
$199;  numeric  keypad,  $79;  extra  battery.  $69;  Ethernet 
pocket  network  adapter,  $399;  Token-Ring  network 
adapter,  $599;  9,600-bps  send-fax  modem,  $1 49;  leather 
carrying  case,  $99. 


Dell  Computer  Corp.,  9505  Arboretum 
Blvd..  Austin,  TX  78759-7299;  800-289- 
3355,  512-338-4400;  fax,  512-338-8700 

•^/^  ON  READER  SERVICE  CARD 
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Follow  the  Leader 

At  a  time  when  other  computer  makers  are  about  to  take 
their  first  tentative  step  into  local  bus  computers,  Swan 
has  already  taken  the  next  giant  leap. 

Starting  last  Spring  with  the  ground-breaking  Swan 
486/33DB— the  one  that  soundly  shattered  every  video 
speed  record  for  an  Intel-based  PC — we've  moved  miles 
ahead  and  built  the  first  complete  line  of  high-perfor- 
mance modular  Swan  486  Direct  Bus  computers. 

Best  of  all,  we've  priced  these  extraordinary  desktop 
and  tower  systems  at  levels  possible  only  from  a  company 
with  experience  in  local  bus  technology.  The  experience 
only  Swan  has. 

The  Blinding  Speed  of  Swan  Direct  Bus 
Leaves  Mere  Local  Bus  Machines  in  the  Dust. 

Each  Swan  486DB  system  is  powered  by  the  latest  version 
of  the  super-fast  S3  video  accelerator  chip,  optimized  to 
off-load  video  routines  so  your  CPU  can  work  faster. 

And  each  one  is  engineered  with  true  local  bus 
architecture,  the  advanced  dedicated  bus  technique  that 
connects  the  video  controller  directly  to  the  CPU,  bypass- 
ing the  relatively  slow  ISA  bus. 

Instead  of  sharing  a  16-bit/8MHz  data  path  with  other 
peripheral  instructions,  the  Swan  486DB  provides  video 
instructions  with  their  own  dedicated  32-bit  path  running 
at  the  same  speed  as  the  CPU.  Either  25MHz,  33MHz  or 
SOMHzl  You  won't  get  that  in  other  local  bus  systems.  So 
you  can't  possibly  get  the  same  startling  results. 

With  screen  refresh  rates  up  to  20  times  faster  than 
before,  both  Windows  and  DOS  applications  run  at 
astonishing  speeds.  Like  re-draws  in  DTP  and  CAD.  Page 
scrolls  in  word  processing.  Even  switching  from  one 
window  to  another  is  absolutely  spontaneous.  You've 
never  seen  anything  like  it. 


The  Amazing  Swan  486/33DB. 
Where  the  Revolution  Began. 

This  is  the  computer  that  has  already  defined  the  power 
you  have  a  right  to  expect  on  your  desktop.  The  system 
that  showed  once  and  for  all  that  premium  performance 
doesn't  have  to  come  at  a  premium  price. 

Market-proven  and  value-priced,  the  Swan  486/33DB 
is  the  new  computing  standard  for  Swan.  The  one  every- 
one else  is  trying  to  catch. 

Introducing  the  Swan  486/50DB. 
Price/Performance  Taken  to  the  Extreme. 

There  are  a  lot  of  companies  with  486/50  systems.  Some 
even  offer  their  own  version  of  a  local  bus  running  at 
speeds  considerably  slower  than  the  CPU. 

But  take  a  look  at  the  Swan  486/50DB.  Because  when 
this  kind  of  money  buys  this  kind  of  performance,  there's 
really  no  other  choice.  The  Swan  486/50DB  uses  a  genuine 
Intel  1486/50  processor,  an  optimized  S3  video  accelerator, 
and  Swan's  exclusive  Direct  Bus  architecture — all  running 
at  a  blazing  SOMHzl  You  can't  beat  this  kind  of  perfor- 
mance at  twice  the  price. 

Now  You  Can  Afford  to  Put  a 
486  Direct  Bus  System  on  Every  Desk. 

Whether  you're  looking  for  a  high-performance  CAD  or 
DTP  station,  or  just  an  economical  Windows  workstation 
that  doesn't  skimp  on  performance,  you'll  find  it  right 
here.  From  Swan.  Where  there's  a  486  Direct  Bus  system 
to  meet  every  need  and  match  every  budget.  And  they're 
all  covered  by  Swan's  exclusive  2-year  on-site  warranty. 

Go  with  the  people  who  know  more  about  local  bus 
performance  than  anyone  else.  And  who  know  how  to 
save  you  money.  Call  Swan  today. 


Swan 
Direct  Bus 
System 

486SX 
25DB 

486 
33DB 

486DX2 
50DB 

486 
50DB 

60MB 
VGA  Mono 
System 

$1895 

$2195 

$2395 

$2645 

60MB  Express 
Performance 
Package 

$2245 

save  S342 

$2545 

save  S342 

$2745 

save  S342 

$2995 

save  $342 

120MB  Express 
Performance 
Package 

$2395 

save  $442 

$2695 

save  $442 

$2895 

save  $442 

$3145 

save  $442 

200MB  Express 
Performance 
Package 

$2595 

save  $342 

$2895 

save  $342 

$3095 

save  $342 

$3345 

save  $342 

SWAN  DIRECT  BUS  SYSTEMS 

•  Intel  i486SX-25  .  Intel  i486DX-33  .  Intel 
I486DX2-50  or  Intel  i486DX-S0  CPU 

•  4MB  RAM 

•  128K  Write  Back  Cache 

•  32-blt  Direct  Local  Data  Bus  (25,  33  or  50MHz) 

•  S3  32-blt  Video  Controller  w/Graphics  Engine 

•  1MB  Direct  VRAM  Video  Buffer 

•  VGA  Monochrome  Monitor 

•  5.25"  and  3.5"  Floppy  Drives 

SWAN  EXPRESS  SYSTEMS 
In  addition  to  the  standard  features  listed 
above,  you  get: 

•  60M6.  120MB  or  200MB  IDE  Drive 

•  VGA  (1024  X  768)  Monitor 

•  Slimline  Dual  Floppy  Drive 

•  Swan  Mouse  and  Mouse  Pad 

•  DOS  5.0,  Windowis  3.1 
Windows  Bundle  (shown  be/oM 


SWAN  EXPRESS  SYSTEMS  INCLUDE           "^^."'T^T  ^"''''J?.',^!?.!'^!;. 

r-^-tn  ^r-  i-rtt-r- 1- ^i-n, , i »  r,i-              Quicken  for  Windows,  and  Wealth  Builder 

S439  OF  FREE  SOFTWARE                  _in„.llpH  nn  yn,,,  h.rH  ririuP  .Innr,  with 

In  addition  to  DOS  5.0  and  Microsoft  Win-             complete  documentation  and  diskettesi 
dows  3.1,  Swan  Express  systems  include  the           A  S439  retail  value — FREEI 
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FORTUNATELY  THOSE 
PEOPLE  WORK  FOR  THE 
COMPETITION. 


I  r 


AT  SWAN,  WE 
ALREADY  HAVE  A  FUU 
LINE  OF  486  DIRECT 


SWAN  386SX/25  Notebook 


2SMHZ  386SX  System 
2IVIB  RAM.  Expandable  to  8MB 
40MB  Removable  IDE  Hard  Drive 
(60MB  and  BOMB  Drives  Available) 
Built-in  3.5"  1.44MB  Floppy 
10"  LCD  Screen,  640  x  480  Resolution, 
64  Gray  Shades 
2  Removable  NiCad  Batteries 
Ports:  1  Serial,  1  Parallel,  Mouse,  DC  In, 
Numeric  Keypad,  VGA 
Slots:  Internal  Fax/Modem 
Internal  Memory  Card 
80387  Coprocessor  Socket 


I 


51895^ 


SWAN386SX/20 


Intel  80386SX-20  System 
1MB  RAM 

60MB  16ms  IDE  Drive 
12"  Mono  Monitor 
5.25"  or  3.5"  Floppy 

SWAN  EXPRESS 

2MB  RAM 

60MB  16ms  IDE  Drive 
VGA  (1024  x  768)  Monitor 
1MB  VGA  Palette  Plus  Card 
Slimline  Dual  Floppy  Drive 
Swan  Mouse  8i  pad 
Windows  Bundle,  DOS  5.0 


SI  745 


Same  features  as  above 
with  4MB  RAM.  100MB 
IDE  hard  drive 


SI  585 


SWAN  386/33M  Upgradable 


•  Intel  386DX-33  System 

•  4MB  RAM,  64K  Cache  Memory 

•  60MB  16ms  IDE  Drive 

•  12"  Mono  Monitor 

•  5.25"  and  3.5"  Floppies 

SWAN  EXPRESS 

•  4MB  RAM,  50MB  17ms  IDE  Drive 

•  VGA  (1024  X  768)  Monitor 

•  1MB  VGA  Palette  Plus  Card 

•  Slimline  Dual  Floppy  Drive 

•  Swan  Mouse  8i  pad 

•  Windows  Bundle,  DOS  5.0 


S2145 


Upgradable  to:  486SX/2SDB.  486/33DB. 

4S6DX2-50DB  or  486/SODB 

SWAN486/33E 

•  Intel  1486-33  System 

•  EISA  Systemboard  with  4MB  RAM, 
Expandable  to  64MB 

•  8K  Int.  Cache,  128K  Ext.  Cache 

•  120MB  17ms  IDE  Drive 

•  8)  32-bit  EISA  Expansion  Slots: 
6  Bus  Masters,  2  Bus  Slaves 

•  12"  Mono  Monitor 

•  5.25"  and  3.5"  Floppies 


$2735 


SWAN  386/25 


Intel  80386DX-25  System 
1MB  RAM,  60MB  16ms  IDE  Drive 
12"  Mono  Monitor 


THEY'RE  NOT 
JUST  BUILT 


S1185 


THEY'RE  BACKED 
BETTER. 

When  you  buy  from  Swan,  you're 
not  just  buying  a  computer,  you're 
buying  a  company.  One  consistently 
awarded  top  honors  for  brand 
loyalty,  product  reliability,  and 
technical  support.  By  the  readers 
and  editors  of  magazines  like  PC 
Magazine,  Government  Computer 
News  and  others. 

A  company  committed  to  quality. 
Through  brand  name  components 
from  Intel,  Sony,  Hewlett  Packard, 
Quantum,  and  others.  And  with  a 
quality-assured  assembly  program 
where  each  system  is  hand-built  by 
a  single  skilled  technician,  then 
tested  and  burned-in  for  two  days 
before  it  ships. 

FREE  TWO-YEAR 
ON-SITE  WARRANTY 

From  the  day  your  Swan  system 
arrives,  you're  covered  by  our 
award-winning  toll-free  telephone 
support.  And  the  only  free  2-year 
on-site  warranty  available  for 
desktop  systems  from  a  major 
direct  marketer. 

See  for  yourself.  No  one  comes 
close  to  the  overall  value  of  Swan. 
Call  today. 


Swan  earned  top  honors... these  ratings 
mean  Swan  managed  to  make  and  keep  its 
users  happier  than  any  Service  and 

other  PC  Manufacturer."  Reliability  Survey 

September  11,  1990 


Swan  Technologies  is  doing  a  bang-up  job  of 
keeping  customers  happy. ..Swan  placed  among  the 
highest-ranking  desktop  PC  Service  and 

companies  on  reliability."  Reliability  Survey 

May  26.  1992 


3075  Research  Drive 
State  College.  PA  16801 


In  10  of  1 1  categories... Swan  Technologies 
topped  the  list  in  federal  user  satisfaction." 

Government  Computer  News 
Product  Preference  Survey 
January  20,  1992 

Call  today 

for  our  free  catalog! 

Featuring  a  complete  selection  of 
systems  and  peripherals — all  at 
great  savings. 


•  No  surcharge  on  credit  card  orders  •  Your  aedit  card  «  not  charged  until  your  order  is  shipped  •  AUow  2  weeks  for  all  checks  to  clear.  •  items  returned  must 
be  as-new.  without  modification  or  damage.  All  warranty  cards,  manuals,  and  packaging  material  must  be  included  Return  shipping  must     pre-paid  and 
insured,  bearing  an  RAt  on  the  shipping  label  *  Shipping  and  upgrade  fees  are  non-refundabte  •  Defearve  items  replaced  or  repaired  at  our  discretion 

•  Prices  &  terms  subject  to  change  without  notice.  •  TRW  service  available  tor  continental  U.S..  Puerto  Rko  and  Hawaii — additional  mileage  charges  may  apply 
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Both  machines  use  the  same  firm-feel- 
ing, generally  well-laid-out  keyboard  (al- 
though it's  too  easy  to  hit  Home  instead 
of  Backspace).  The  System  NL25  has  la- 
beled function  keys  for  getting  into 
power-management  setup,  reversing  the 
screen,  and  toggling  between  the  external 
and  internal  displays.  While  most  of  the 
same  functions  are  available  on  the  Sys- 
tem 325N.  the  keys  are  not  labeled. 

Dell  offers  a  wide  range  of  options  and 
backs  the  systems  with  a  one-year  parts- 
and-labor  warranty;  on-site  service  and 
replacement  for  the  System  325N,  factory 
service  and  replacement  for  the  System 
NL25;  and  a  free  technical  support  line. 
Extended  warranties  are  available  at  an 
extra  cost. — Lori  Grunin 


Epson  America  Inc. 

Epson  NB-SL/25 
Epson  NB-SL/20 


Both  the  Epson  NB-SL/25  ($3,627)  and 
the  Epson  NB-SU20  ($3,127)  share  a 
modular  design  that  makes  it  remarkably 
easy  to  switch  com- 
ponents: The  RAM, 
hard  disk,  copro- 
cessor, screen,  and 
modem  are  all  sepa- 
rate, easily  replace- 
able units.  The  hard 
disk,  for  example, 
comes  in  a  cartridge 
that  you  can  pull  out 
by  unlocking  two 
switches.  This  helps 
promote  data  secu- 
rity and  makes  it 
easy  to  share  the 
laptop  with  cowork- 
ers who  have  their  own  hard  disks.  The 
modular  design  is  also  central  to  Epson 
America's  Extra  Care  Road  Service:  The 
company  ships  a  replacement  module  to 
you  at  no  cost  under  the  one-year  war- 
ranty and  encloses  a  prepaid  airway  bill 
for  returning  the  original. 

Each  unit  measures  2  by  11.5  by  9 
inches.  The  NB-SL/25  weighs  7.2  pounds 
with  its  nickel  cadmium  battery,  the  NB- 
SU20,6.6  pounds. The  NB-SL/25  is  based 
on  a  low-power  Intel  386SL-25/360  pro- 
cessor chip  set.  Our  test  unit  had  6MB  of 
RAM  (4MB  is  standard),  a  removable 
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Epson  NB-SL/25 
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80MB  Toshiba  MK2024  IDE  hard  disk, 
and  a  1.44MB  floppy  disk  drive.  One  of 
Epson's  newest  options  is  a  9,600-bps 
data/fax  modem  for  $649.  Our  test  unit 
had  DOS  installed,  but  in  general,  DOS 
costs  $129  extra. 

The  screen,  a  9.5-inch  edgelit  TSTN 
(triple  super-twisted  nematic)  LCD  made 
by  Hitachi,  was  very  clear;  it  was  driven 
by  a  Cirrus  Logic  CL-GD-64 10  video  chip 
set.  The  keyboard  had  an  excellent  layout 
and  feel,  with  separate  cursor.  Home, 
End,  PgUp,  and  PgDn  keys. 

The  Intel  processor  chip  set,  with  64K 
of  25-nanosecond 
SRAM  cache  and 
four-way  set-asso- 
ciative architecture, 
powered  its  way  to 
the  top  of  its  class 
on  our  processor 
and  memory  tests; 
the  note-book's 
video  and  hard  disk 
performance  was 
solidly  average.  Its 
battery  life  was  2 
hours  17  minutes 
on  our  Battery 
Rundown  test,  and 
power-management  features  en- 
abled, the  NB-SL/25's  best  time  was  3 
hours  39  minutes. 


with 


EPSON  NB-SL/20 

The  Epson  NB-SL/20  is  based  on  a  20- 
MHz  Intel  386SL  processor;  its  64K  of  di- 
rect-mapped write-back  RAM  cache 
helped  it  win  top  scores  within  the  20- 
MHz  group  on  our  processor  and  memory 
tests.  The  rest  of  the  components,  includ- 
ing the  screen,  were  identical  to  those  of 
the  NB-SL/25.  Unfortunately,  opening 
the  machine  during  testing  revealed  large 


amounts  of  hardwiring  on  the  mother- 
board, which  brings  the  system's  durabil- 
ity into  question. 

As  with  its  25-MHz  sibling,  the  N  B-SL/ 
20's  performance  on  our  video  test  was 
average,  as  was  its  hard  disk  score.  Bat- 
tery life  on  our  Battery  Rundown  lest  was 
2  hours  33  minutes;  with  power-saving 
features  enabled,  the  NB-SL/20  lasted  3 
hours  29  minutes. 

Epson  backs  its  notebooks  with  a  stan- 
dard one-year  warranty  on  parts  and  la- 
bor, including  overnight  parts  replace- 
ment under  Epson's  Extra  Care  Road 
Service  policy.  An  extended  service  con- 
tract is  available  for  $25  per  year,  with  ap- 
proximately 1.000  locations  nationwide. 
On-site  service  is  available  through  au- 
thorized Epson  dealers. 
— Mario  Baldasserini 
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Epson  NB-SL/25 

List  price  (tested  configuration):  S3.627 
Tested  Configuration:  6MB  RAM.  80MB  Toshiba  hard 
disk,  1  44MB  floppy  disk  drive.  DOS  5.0 
Options:  2MB  RAM  upgrade.  $199. 4MB  RAM  upgrade. 
$399.  upgrade  to  120MB  removable  hard  disk.  $1,040, 
external  floppy  disk  drive,  $299,  external  keyboard,  $69; 
numeric  keypad.  $89.  docking  station,  $749:  extra  bat- 
tery, $59, 9,600  bps  fax  modem,  $249;  9.600  bps  data/ 
fax  modem,  $649;  carrying  case,  $69. 

Epson  NB-SL/20 

List  price  (tested  configuration):  $3,127 
Tested  Configuration:  4MB  RAM.  BOMB  Epson  hard 
disk,  1  44MB  floppy  disk  drive,  DOS  5  0 
Options:  same  as  Epson  NB'SL/25 


Epson  America  Inc..  20770  Madrona  Ave.. 
Torrance.  CA  90503;  m)-<)22-H9l  I .  MO- 
782-0770:  fax.  310-782-5220 
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Everex  Systems  Inc. 

Everex  Tempo  Carrier  386S)(/20 

Everex  Systems"  20-MHz  Everex  Tempo 
Carrier  386SX/20.  an  Intel  386SX-based 
notebook,  is  a  sturdy  system  with  a  price 
tag  that  may  keep  your  attention.  For 
$3,195,  Everex  delivers  4MB  of  80-nano- 
second  RAM,  an  80MB  hard  disk  from 
Toshiba,  DOS  5.0,  and  Microsoft  Win- 
dows 3.1. 

The  Tempo  Carrier  measures  1 .8  by  8.5 
by  1 1  inches  and  weighs  5.3  pounds  with 
its  nickel  cadmium  battery  installed. 
Memory  options  range  from  2MB  to  a 
vendor-installed  maximum  of  8MB  RAM 
in  2MB  SIMMs. The  warranty  is  voided  if 
the  system's  case  is  opened;  since  that's 
the  only  way  to  upgrade  the  memory,  let 
Everex  do  it. 

The  system's 
black-and-white 
VGA  display, 
manufactured  by 
Sharp,  measures 
8.5  inches  diago- 
nally and  uses  a 
Chips  &  Technolo- 
gies 85 14/ A  chip 
set.  Though  easy  on 
the  eyes,  the  display 
turned  in  a  slow 
time  on  our  video 
test,  with  only  a  marginal  improvement 
on  the  Graphics  Winmark  test. 

The  Tempo  Carrier's  processor  result 
was  on  a  par  with  those  of  other  uncached 
systems,  though  its  memory  score  was  a 
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Everex  Tempo  Carrier 
386SX/20 


bit  below.  Its  8IMB  Toshiba  MK2024FC 
hard  disk  with  a  32K  buffer  did  not  per- 
form significantly  different  from  the  oth- 
ers. On  the  Battery  Rundown  test,  it 
lasted  1  hour  46  minutes;  fortunately,  if 
you  have  some  time  between  flights,  you 
can  recharge  the  battery  in  just  1.5  hours. 
Display  and  disk  time-outs  can  be  ad- 
justed in  system  setup,  as  can  the  suspend/ 
resume  mode. 

Users  who  want  an  inverted-T  cursor- 
key  layout  will  be 
sorely  disappointed. 
The  cursor  keys  are 
arranged  in  a  row  at 
the  lower  right-hand 
corner  and  double 
for  Home,  End, 
PgUp,  and  PgDn 
keys  with  the  aid  of 
a  function  key.  This 
arrangement  does 
no  more  harm  than 
sending  you  a  few 
lines  or  screens  past 
where  you  wanted  to  end  up,  but  it  can 
grate  on  your  nerves  after  a  while.  The 
unit's  gray  case  with  its  Fleck  Stone  tex- 
ture creates  a  feeling  of  durability  that's 
entirely  warranted. 

Everex  offers  a  standard  one-year  war- 
ranty on  parts  and  labor,  but  no  on-site 
service  and  no  toll-free  technical  support. 
However,  Everex  will  pay  shipping  both 
ways.    William  P.  h'laitiii^an 


Everex  Systems  Inc..  4S4jtl  Milmoni  Dr.. 
Fremont,  C  A  H0()-992-3839. 
510-498-im 


List  price  (tested  configuration):  $3, 1 95 
Tested  Configuration:  4MB  RAM,  80MB  Toshiba  hard 
disk.  1  44MB  floppy  disk  drive.  DOS  5  0.  Microsoft  Win- 
dows 31.  carrying  case 

Options:  2MB  RAM  upgrade.  S299.  math  coprocessor, 
$199,  extra  battery,  $110:  AC  power  adapter.  $149: 
9,600-bps  send-lax  modem,  $329. 
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Gateway  2()00 

Gateway  Nomad  425DXL 
Gateway  Nomad  420SXL 
Gateway  Nomad  325SXL 

Geared  to  low  power  consumption.  Gate- 
way 2()00's  Nomad  line  offers  excellent 
battery  life,  light  weight,  quality  perfor- 
mance, and  a  highly  competitive  price.  All 


these  factors,  plus  support  and  a  docking 
station  for  a  9.60()-bps  modem,  contribute 
to  some  of  the  highest  ratings  on  a  PC 
Magazine's  notebook  suitability  to  task 
seen  in  this  issue.  But  the  effort  to  achieve 
low  weight  in  the  Nomad  line  is  slightly 
offset  by  a  flimsy  construction. 

All  of  the  Nomads  have  the  same-de- 
sign case,  measuring  2  by  1 1  by  8.5  inches, 
and  weigh  about  5.7  pounds  with  their 
nickel  cadmium  batteries,  which  are  spe- 
cially enhanced  for  long  life.  The  $3,495 
Gateway  Nomad  425DXL  is  virtually 
identical  to  its  $2,795, 20-MHz  486SX  sib- 
ling, the  Gateway  Nomad  486SXL,  in  all 
respects  but  the  processor:  a  25-MHz 
Intel  486DX  at  the  high  end,  a  20-MHz 
Intel  486SX  just  a  notch  lower. The  $2,095 
Gateway  Nomad  .325SXL  uses  a  25-MHz 
Am386SXL.  Gateway's  two  SX-based 
systems  prove  to  be  the  better  values  and 
must  be  considered  by  anyone  who  is 
looking  for  more  but  wants  to  carry  less. 

The  three  test  units  had  many  of  the 
same  components.  The  two  486-based 
units  come  with  4MB  of  RAM  standard 
(20MB  maximum),  the  325SXL  with 
2MB  (6MB  maximum).  All  have  an 
80MB  Conner  hard  disk,  a  front-mounted 
1.44MB  floppy  disk  drive,  a  79-key  key- 
board, a  full  array  of  ports  located  on  the 
left  side,  and  an  external  expansion  port 
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ER  WITHOUT  VISION? 


Intrndiidng 
the  first 
486SX 
notebook 
uith 

TFTcolor. 


You  are  about  to  witness  an  incredible  display  of  power. 
Intnxiucing  the  Toshiba T4400SXC.  The  first  notebook 
to  offer  you  all  the  power  of  a  486SX  with  all  of  the  jaw- 
dropping  possibilities  of  TFT  LCD  active  matrix  color. 

Consider  that  with  its  active  matrix  SuperVGA  color 
screen,  theT4400SXC  can  actually  display  a  kaleidoscope 
of  256  simultaneous  colors  at  a  640  x  480  pixel  resolution. 

Remarkably,  these  256  colors  can  be  drawn  from  a 
palette  of  185,000  colors  to  give  life  to  piiotograp^c  images 
and  color  intensive  presentations.  It's  enough  to  make  your 
•  retina  want  Co  take  a  vacation. 

Not  to  mention  that  each  pixel 
iin  the  screen  is  controlled  by 


_  i  three  individual  transistors,  ensur- 
^  ing  perfect  focus  and  color  regis- 
„^j^  ticition.The  result  is  amazing 
'S    clarity  far  superior  to  desktop 
monitors  and  a  brighter,  faster 
screen  that  far  exceeds  passive  matrix  LCD  color  screens. 

Combined  with  a  blazing  25MHz,  486SX  micropro- 
cessor and  8K  internal  cache,  its  powerful  enough  to  handle 
your  wildest  visions. 

Of  course,  you  shouldn't  be  limited  by  the  number 
of  ideas  you  have  either.  Which  is  why  the  T4400SXC  is 
equipped  with  a  120MB  hard  drive  for  plenty  of  storage. 
And  4MB  of  RAM  expandable  to  20MB. 

And  since  ideas  happen  anywhere,  any  time,  we've 
designed  it  to  fit  in  half  of  a  briefcase  and  given  it  a  Nickel 
Cadmium  battery  that  lasts  3  hours  per  charge. 

Of  course,  there  are  times  like  payday  when  it  is  nec- 
essary for  you  to  be  in  the  office.  Which  is  why  we  made 
our  new  notebook  to  be  expandable 
with  our  Deskstation  IV  giving  you  two 
expansion  slots,  and  ports  for  external 
monitor  and  external  keyboard. 

Naturally,  this  is  all  just  the  tip  of  the 
iceberg,  so  call  us  at  1-800-457-7777  for  more  information. 

We  think  you'll  find  that  when  it  comes  to  the  future 
of  personal  computing,  Toshiba  has  incredible  vision. 

In  Touch  with  Tomorrow 

TOSHIBA 

O       Ifiiiuiiu  Amerva  /Ti/rinnijtum  S>st*'mi,  /tu  TTu-  /n(f/  /n\itii*  Utifnua  trademark  of  Intel  Corponirion 
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Intelec  Corp. 


Halikan386S)[/20 


for  a  $698  docking  station  (with  tiiree  ISA 
slots  and  three  drive  bays),  DOS  5.0,  and 
Microsoft  Windows  3.1 .  Ail  had  the  same 
screen:  a  10-inch  backlit  Sharp  LCD  pow- 
ered by  a  Cirrus  video  chip  set  that  pumps 
out  80()-by-600  or  1 ,204-by-768  resolution 
at  a  60-Hz  refresh  rate  through  the  exter- 
nal video  port.  There's  room  for  a  math 


FACT  FILE 


Gateway  Nomad  425DXL 

List  price  Itested  coniiguration):  S3  49b 

Tested  Configuration:  4MB  RAM,  128MB  Seagate 
hard  disk,  1  44MB  floppy  disk  drive,  DOS  5.0,  Microsoft 
Windows  3  1 

Options:  4MB  RAM  upgrade,  $225;  numeric  keypad, 
S65,  docking  station,  $698,  extra  battery.  $65;  SCSI 
adapter,  $300,  Ethernet  network  adapter,  $375;  Token- 
Ring  network  adapter.  $700;  2,400-bps/4,800  bps  send- 
fax  modem,  $135;  9,600-bps  modem,  $365;  carrying 
case,  $50 

Gateway  Nomad  4.20SXL 

List  price  (tested  configuration):  S2,795 
Tested  Configuration:  4MB  RAM.  BOMB  Conner  hard 
tiisk,  I  44MB  floppy  disk  drive,  DOS  5  0,  Microsoft  Win- 
dows 3 1 

Options:  same  as  Gateway  Nomad  425DXL 

Gateway  Nomad  325SXL 

List  price  Itested  configuration):  S.:  095 

Tested  Configuration:  4MB  RAM,  80MB  Conner  hard 

disk.  1  44MB  floppy  disk  drive,  DOS  5.0. 
Options:  2MB  RAM  upgrade,  $100;  math  coprocessor, 
$150;  numeric  keypad.  $65;  docking  station,  $698.  SCSI 
adapter,  $300,  Ethernet  network  adapter,  $375,  Token- 
Ring  network  adapter,  $700,  9,600-bps  modem,  $365, 
2,400  bps/4,800-bps  send-fax  modem,  $135;  Citizen 
PN48  printer,  $380;  carrying  case,  $50. 


Gateway  2000,  610  Gateway  Dr.,  P.O.  Box 
2000.  N.  Sioiu  City,  SD  .'>704Q-2()00:  H(H)- 
523-2000.  605-232-2000;  fax.  605-2.^2-2023 
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coprocessor  and  a  9,600-bps  internal  data 
modem  ($365)  or  a  4,800-bps  send-fax 
modem  ($135). 

Battery  life  is  where  these  systems 
shine.  Conservation  features  are  user-de- 
finable via  an  easily  found  setup  program, 
and  the  battery  times  on  our  tests  were 
exceptional. The  Nomad  425DXL  lasted  4 
hours  5  minutes  on 
our  Battery  Run- 
down test;  with 
power-management 
features  enabled,  it 


lasted  5 
minutes, 
numbers 
Nomad 
were  3 


hours  30 
These 
for  the 
420SXL 

hours  41 


minutes  and  4  hours 
34  minutes,  respec- 
tively; and  for  the 
Nomad  325SXL,  3 
hours  34  minutes  and  5  hours  41  minutes, 
respectively.  Their  performance  on  our 
other  tests  was  consistent  with  compa- 
rable systems,  with  one  exception.  All 
three  systems  performed  well  under  Win- 
dows, which  is  attributable  to  the  Texas 
Instruments  engineering  that  went  into 
these  systems. 

A  potential  drawback  was  the  case 
construction.  Plastic  doors  and  ports  bent 
easily  with  normal  handling.  The  unit's 
case  could  be  stronger,  but  with  proper 
care  this  shouldn't  be  a  major  concern. 
The  keyboard  was  also  disappointing. The 
keys  are  a  nice  size  except  for  the  func- 
tion, cursor,  and  most  other  control  keys, 
which  are  all  half-height.  All  the  keys 
wiggle,  and  key  travel  is  extremely  short. 

The  one-year  parts-and-labor  war- 
ranty and  toll-free  technical  support  com- 
bination is  common  to  the  entire  Nomad 
tribe.— O/? 


likan  386SX '20 


What  can  you  expect  when  a  company's 
name  appears  nowhere  on  its  product? 
Based  on  an  uncached  20-MHz  Intel 
386SX,  the  $1,937  Halikan  386SX/20  de- 
livers 4MB  of  RAM.  an  80MB  hard  disk, 
a  1 .44MB  floppy  disk  drive,  DOS  5.0.  Mi- 
crosoft Windows  3. 1 ,  and  little  else.  Origi- 
nally a  Chaplet  system,  the  unit  is 
remarketed  by  Halikan  and  then  by 
Intelec.  With  all  the  shuffling,  however, 
no  one  has  thought  to  improve  the  crawl- 
ing processor  performance. 

The  innocuous  light-gray  plastic  case 
measures  2  by  11.5  by  8.5  inches  and 
weighs  6.4  pounds  with  its  nickel  cad- 
mium battery.  Our  test  unit  had  a  19-mil- 
lisecond  80MB  Conner  CP-2084  IDE 
hard  disk  with  a  32K 
read-ahead  buffer, 
and  a  Cirrus  Logic 
GD610/620  chip  set 
with  80-nanosecond 
RAM.  The  unit 
holds  only  up  to 
4MB  of  proprietary 
60-ns  DRAM. 

The  Intelec  crept 
into  last  place  on 
both  the  processor 
and  memory  tests, 
despite  the  unit's  60- 
ns  DRAM,  which  should  be  enough  for 
quicker  performance  if  system  memory 
were  architected  better.  Its  Conner  hard 
disk  scored  below  identical  Conner  disks 
in  other  systems.  But  the  Intelec  did  pick 
up  average  scores  on  our  video  and 
Graphics  Winmark  tests.  Battery  life  was 
1  hour  53  minutes  on  our  Battery  Run- 
down test,  and  a  middling  2  hours  30  min- 
utes with  power  conservation  enabled. 
This  anemic  performance, combined  with 
its  lack  of  an  internal  modem,  left  the 
Halikan  386SX/20  generally  unsuitable 
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Project  Mana^is. 

77?^  #1  Rated  Project  Manager  Now  Available  For  Windows. 


Power  changes  people. 
Especially  project  managers. 

They're  working 
smarter  and  faster 
with  new 
CA-SuperProject* 
For  Windows. 

It's  the  world's 
most  advanced, 
efficient  and  reli- 
able project  man- 
agement software 
-  and  now  it's  incredibly  easy  to  use. 

Total  power  is  yours  with  just  a  few 
mouse  clicks.  Create  and  edit 
projects.  Specify  resources, 
task  types  and  durations.  microsoft. 
Define  integrated  sub-projects.  windckvsI 
Build  top-down  hierarchies  and  task- 
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Manage  with  power,  using  tools/or  sophisticated  planning, 
comprehensive  r<  •source  management,  tracking  ami  controlling. 


You  can  bet  your  career  on  its 
advanced  and  efficient  scheduling  algo- 
rithms. 

A  recent  study  of  the  five  leading  pro- 
ject managers  pro\od  it.  tiach  was 


Report  the  status  ofyour  project  with  detailed 
Gantt,  PERT.  WBS  and  Cost/Resource  charts. 

dependency  relations.  Link  multiple 
projects  together  for  cross-project  level- 
ing. Perform  extensive  "what-if "  analy- 
sis, revising  schedules  as  projects 
progress. 


Show  multiple  views  of the  same  project  or 
different  projects  simultaneously. 

assigned  the  same  project,  but  the  finish 
dates  varied  by  as  much  as  five  months. 
CA-SuperProject  For  Windows  finished 
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first  in  214  working 
days-leaving  Microsoft 
Project,  Timeline  4.0, 
Project  Workbench  and 
Project  Scheduler  in  the 
dust. 

There's  also  a  wide  array  of  state-of- 
the-art  graphics  and  detailed  reporting 
tools  to  help  bring  your  projects  to  life. 

For  your  free  Demo  Disk,  call  1-800- 
CALLCAl.  Call  today 

And  find  out 
what  our  power 

windows  can  do  ^fSSOQATES 

for  you  Software  suoerior  bv  deiian 

CA-SupaPtqjecr 
fxx  Windows 

iomimtrr  AN>iOLiaics Imcrnjtkinal.  Iin  .One  i.\Mn|'ulrr  A\HXirili*sl1a7a. 
Nldiidtd.  \Y  tl783  7000.  AllpiixhMi  naiiics  irtrrrrurd  hcTcin  air  trodrniatlu 

Cop,  I. a  i.L.o  :,  . 


Computer' 


F  A  C  r  FILL 


Halikan  386SX/20 

Iniclec  Corp.,  6<>75  NW 82nd.  Ave..  Miami. 
I'l.  .m66:  800-683-096  9.  m-594-m)l: 
fax.  .m-477-()074 


List  price  (tested  configuration):  S1,937 
Tested  Configuration:  4MB  RAM.  80MB  Conner  hard 
disk.  1  44MB  floppy  disk  drive,  DOS  5.0.  Microsoft  Win- 
dows 3  1 .  carrying  case. 

Options:  2MB  RAM  upgrade.  $169.  upgrade  to  120MB 
hard  disk.  $289:  math  coprocessor,  $159.  docking  sta- 
tion, $329:  extra  battery,  $75:  battery  charger.  $129:  ex- 
ternal pocket  fax  modem.  $1 99. 
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for  our  four  specified  tasks. 

The  construction  has  its  drawbacks:  A 
narrow  hinge  connects  the  screen  to  the 
main  unit;  glimmers  of  metal  show  be- 
tween the  keys;  cursor  keys  are  set  in  an 
uncomfortable  sideways  L-shaped  layout; 
and  Home,  End,  PgUp,  and  PgDn  are  not 
dedicated  keys.  Finally,  during  testing,  the 
unit's  internal  keyboard  cable  came  loose 
and  had  to  be  reconnected. 

Another  strike  against  this  system  is 
the  company's  desire  to  be  a  black  hole 
for  phone  messages;  we  had  to  call  a  num- 
ber of  times  to  get  even  basic  informa- 
tion. Intelec  offers  a  standard  one-year 
parts-and-labor  warranty;  you  can  extend 
the  service  contract  by  two  years  for  $350. 
You  ship  the  unit  in  for  repair  and  Intelec 
ships  it  back,  usually  within  48  hours. 
Technical  support  is  toll-free,  but  we 
found  the  company's  attitude  less  than 
helpful. — Catherine  Kunkemiieller 

Identity  Systems  Technology  Inc. 

Identity  386S)(/20  Notebook 

If  you  expect  something  special  from  a 
unit  with  a  relatively  high  price  tag,  the 
$3,495  Identity  Systems  386SX/20  will 
leave  you  hanging;  it's  an  average  per- 
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former  offering  little 
else. 

Based  on  a  20- 
MHz  Intel  386SX 
processor,  the  Iden- 
tity measures  2.3  by 
1 1  by  8.5  inches  and 
weighs  6.4  pounds 
with  its  nickel  cad- 
mium battery.  Our 
test  unit  held  the 
notebook's  5MB 
maximum  offering 
of  80-nanosecond 
DRAM,  plus  a  17-miilisecond  130MB 
Toshiba  MK2124FC  hard  disk  with  a  32K 
buffer,  an  Okidata  1.44MB  floppy  disk 
drive,  and  a  8.5-inch  Sanyo  LCD  con- 
trolled by  a  Cirrus  Logic  GD6 10/620  chip 
set  with  256K  of  70-nanosecond  video 
RAM.  Also  included  in  the  system  were 
an  80-key  keyboard,  DOS  5.0,  and  Mi- 
crosoft Windows  3.1. 

The  Identity  is  configured  similarly  to 
most  of  the  20-MHz  386SX  machines 
evaluated  here,  and,  not  surprisingly,  it 
performed  accordingly.  Slowed  by  the 
lack  of  a  processor  RAM  cache,  it  came  in 
on  the  low  side  of  the  range  on  all  of  our 
tests  except  the  disk  test,  where  it  was  sol- 
idly midrange.  Its  battery  life  was 
unimpressive:  1  hour  45  minutes  on  our 
Battery  Rundown  test.  Under  conditions 
approximating  those  of  normal  use,  the 
battery  lasted  2  hours  18  minutes. 

Though  the  Identity  uses  standard 
components,  its  construction  suffers 
drawbacks,  including  a  case  that  felt  weak 
and  a  screen  that  was  unattractive  no  mat- 
ter how  much  you  fiddled  with  its  limited 


FACT  FILE 


Identity  386SX/20  Notebook 

Idcnlilx  Sxsicins  I cclinoloiiy  liu  ..  I.U7 
i:.xcluinf;('  Dr..  Ricliard.wn.  TX  75081: 8(H)- 
72.i-82.18: 2l4-235-mO:fax,  2I4-6W-8404 


List  price  (tested  configuration):  $3,495 
Tested  Configuration:  5MB  RAM.  124MB  Toshiba 
hard  disk.  1 .44MB  floppy  disk  drive,  DOS  50,  Microsoft 
Windows  31.  carrying  case 

Options:  4MB  RAM  upgrade,  S474:  external  floppy  disk 
drive,  $199:  math  coprocessor,  $195:  extra  battery,  $79: 
external  9.600-bps  MNP  5  fax  modem,  $279:  wireless 
mouse.  $119,  leather  carrying  case,  $59 
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image  controls.  The 
notebook's  mostly 
full-size  keys 
wiggled,  and  the 
keyboard  lacked  an 
inverted-T  cursor- 
key  layout  and 
separate  Home, 
End,  PgUp,  and 
PgDn  keys.  Also, 
the  power  and  con- 
trast controls  are  on 
the  right  side  of  the 
case  next  to  the 
floppy  disk  drive,  which  rules  out  using  a 
right-handed  BallPoint  Mouse-type  por- 
table device.  Though  the  AC  brick  was 
small  and  light,  it  lacked  an  indicator 
light,  making  battery  recharging  an  un- 
pleasant guessing  game. 

Identity  Systems  Technology  offers  a 
one-year  parts-and-labor  warranty  and 
toll-free  technical  support.  In  this  con- 
sumer-oriented age.  however,  the 
company's  technical  support  personnel 
were  surprisingly  ineffectual.  All  this  for 
almost  $3,500?  If  you  spring  for  it,  you 
may  be  in  for  a  whole  new  kind  of  Identity 
crisis. — OR 

Insight  Computers 

Insight  386-25SXL  Notebook 

The  $1,949  Insight  386-25SXL  Notebook, 
originally  a  Taiwanese  OEM  clone, 
closely  resembles  the  Swan  386SX/25 
Notebook.  The  difference  is  in  the 
Insight's  sub-$2.000  test  configuration 
price.  This  price,  combined  with  some  use- 
ful design  features  and  25-MHz  386SX 
power,  should  be  enough  to  entice  bar- 
gain seekers  willing  to  make  some  conces- 
sions. 

The  Insight  has  an  Am386SXLy25  pro- 
cessor without  an  external  RAM  cache;  it 
measures  2  by  11  by  8.5  inches  and  weighs 
5.7  pounds  with  its  nickel  cadmium  bat- 
tery. RAM  ranges  from  1MB  to  8MB; our 
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Built-in  Fax  Send  and  Rctx'ive  with 
Data  Moilcm  ktvps  you  in  toucii  on 
the  road. 

I>alcntctl  I'i\  c)iin}'  Screen  lets  you 
wink  in  the  lijihtest  spaces. 


Math  QjprcKcssor  lilazes  throuj»h 
lloating  point  calculations. 


On-Chip  Cache  retrieves  critical 
data  in  tour  hillionihs  of  a 
.second. 

AiKani'cxI  I'ower  Management 
(.M'M)  dramatically  extends 
halter\-  lilc. 


Ru}y{ed  "Soft  Touch"  Scratch-Resi-stant 
Finish  feels  luxurifnis  yet  protects  like 
armor. 


,Mi  the  extra.s:  MS-DOS  5.0,  Windows 
.^.1.  W  inFax,  Tcmiinal  Plus,  .Magic 
Cursor!,  Mou.se,  and  Carrying  Ca.se. 


IX-signetl,  Fngineered  and  .Manufac- 
tured in  the  I  '.S.A. 


C  1W2,  WX:   IhlOCrjnclUwn.  Mn.lciM-.  (.A  'ISWl  I'iKini:  lim  "(l  l  <W<KI  l-:ix:  l(lK-'MI-(tftS~ 

Avjnii  b>;i  irjckitwk  trf  tKX).  All  ^^^yex  irjilt*niaTkK  lx*lon}i  lu  ihcir  rvsinniivr  owner*.  \M.X.  Ls  prtiiKl  tn  use  innm.iu-..  \iim 
nunul'iutunn):  n  likhomiplclrl)-  rliiniraics  tlir  use  (if  Oi(<>n)nuiin>cjrt»)n»(CI-Xrsl  in  the  pfiKlucliim  piticwvi. 
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486. 


Tiie  new  Avanti'"  486  is  the 
fiert'eci  portable  office.  For 
rea.sons  lx.'yond  its  .stunning 
Icxjks. 

Tlie  2'^MH/  4K6  Fngine 
IXTfettly  conihines  perfonnance 
with  i'K)wer  .sav  ing.  Watch 
Windows  "  5  \  spring  to  life. 
Thrill  to  the  instant  respxm.se 
as  the  on-i'hip  cache  retrieves 
critical  data  in  four  billionths  of 
a  .secontl.  Feed  the  l)uilt-in 
math  coproces.sor  your  toughe.st 
spreadsheets  or  CAD  drawings. 

And  don't  worry  alxnit 
battery  life.  The  pr<Kes.sor,  math 
coproce.s.sor,  LCD,  and  other 
.system  components  sleep  when 
not  in  use.  With  Advanced 
I'ower  Management  (Al'M  under 
Windows  31  and  DOS  S.O),  the 
Avanti  486  keeps  you  caiising 
for  four  to  six  hours  -  perfect 
for  a  coa.st-to-coa.st  plane  trip. 

The  Avanti  486  is  the 
IX'rtect  communications  t(X)l 
when  your  office  is  somewhere 
other  than  your  office.  .Send 

receive  faxes,  or  use  the 
data  modem  to  call  your  office 
computer,  access  our  bulletin 
lioard,  or  use  one  of  the 
hundreds  of  on-line  services 
like  CompuServe'  or  PrcKligy," 

With  its  unique  pivoting 
screen,  you  can  use  the  Avanti 
in  the  tightest  spaces  -  even  an 
airjilane  tray  table  in  coach 
(with  the  seat  in  front  of  you 
reclined!). 

To  make  sure  your  hrst 
impression  of  the  Avanti  486  is 
perfect,  we've  preloaded  all  the 
software  on  the  hard  disk  - 
Windows  31,  .M.S-DOS "  5.0, 
WinFax".  Temiinal  Plus  ',  and 
Magic  CAirsor!  "  If  needed,  help 
is  waiting  on  our  toll  free  8(X)- 
numlxT  sup|X)rt  line. 

And  ix'sl  of  all,  with  4MB  of 
R.\M  and  your  choice  of  an  8(J 
or  120MB  hard  disk,  the  Avanti 
486  is  perfectly  priced  at  only 
.slightiv  more  than  a  .W).  So  call 
1-800-827-4222,  ext  2606  for  a 
free  brocluiie  and  the  l<K'ation 
of  the  dealer  neare.st  you. 
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AMD  Introduces  The  World's  First 
386  Microprocessor  With  3 -Volt  Technology 

TWo  standard  dry-cell  batteries. There's  Thanks  to  the  low-voltage  Am386  micro- 

reaiiy  nothing  special  about  them.  Aside  fronri  processors,  laptop,  palnntop  and  notebook 

the  fact  that  they  can  run  a  powerful,  ^^^^  conn puter  designs  will  become  smaller  lighter 

portable  386  computer  for  a  full  MU  ^illtf  more  powerful  than  ever  before, 
eight  hours.  Provided,  of  course,  that  IQB  With  battery  life  of  up  to  eight 

portable  is  built  around  a  low-       ^^^^  hours  or  more.That  s  a  full  day  s 

voltage  Am386"'microprocessor     '^"''11^*;^'^;^"'""  worth  of  386  performance-the  per- 
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urs  Of  Portable 

Look  Like  This. 


fomnance  you  need  to  run  sophisticated 
applications  like  Windows'" 3.0. 

And  rest  assured,  the  low-voltage  Ann386 
microprocessors  are  proven  compatible 
and  comply  fully  with  lEDEC  standards  for 
low-power  3-volt  computing.  We  can  even 
supply  you  with  the  3-volt  EPROMs  your  sys- 
tems will  need.  Other  3-volt  system  logic 
is  also  readily  available. 

For  more  information  on  the  low-voltage 


Am386  microprocessors  call  AMD  today  at 
1-800-222-9323. You'll  never  look  at  dry-cell 
batteries  the  same  way  again. 


Advanced  Micro  Devices 

Wre  Not  Your  Competition".^ 


AJI  brand  or  product  names  mentioned  are  trademarlis  or  teflsiered  trademariis  ol  Ihetr  respecltve  holders  DURACCU.  K  a  Wflgcped  trademarit  o4  Duiacell  International  Inc 
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Portable  PCs 


test  unit  came  with  4MB  of  HO-nanosec- 
ond  DRAM.  You'll  also  get  enough  room 
for  a  coprocessor,  an  85MB  Toshiba  hard 
disk  (a  40MB  or  60MB  unit),  a  1.44MB 
Toshiba  floppy  disk  drive,  a  full  comple- 
ment of  ports,  and  DOS  5.0.  The  screen  is 
a  10-inch-diagonal  Samsung  LCD  screen 
powered  by  a  Cirrus  Logic  GD610/620 
chip  set  with  256K  of  video  RAM. 

The  Insight  yielded  scores  on  a  par 
with  its  processor  class  on  most  of  our 
benchmark  tests,  making  it  a  system  well 
suited  for  DOS  applications,  though  it 
didn't  do  as  well  in  terms  of  video.  Its  bat- 
tery life  could  also  use  a  shot  in  the  arm:  1 
hour  45  minutes  on  our  Battery  Rundown 
test  and  2  hours  18  minutes  on  our  ZDigit 
test.  These  poor  battery  results  make  the 
Insight  only  a  so-so  Road  Warrior.  To  the 
notebook's  credit,  its  small  battery  brick  is 
easily  installed  and  removed,  and  there 
are  a  wide  variety  of  power-management 
features,  including  standby  and  sleep 
modes  as  well  as  power-saving  time-outs 

m-     I   \  c   I     I  I  I  I 


Insight  386-25SXL  Notebook 

Insifihl  Computers  (a  division  of  Insight 
Disirihiiiion  Network  Inc.).  1912  W.  Fourth 
St..  Tempe.  AZ  H52HI:  H(H)-755-9628.  602- 
.m- 1 1 76;  fax.  602 -.m- 1 1H2 


List  price  (tested  configuration):  $1,949 
Tested  Configuration:  4MB  BAM.  80MB  Toshiba  hard 
disk.  1  44MB  floppy  disk  drive.  DOS  5,0.  Microsoft  Win- 
dows 3.1,  mouse,  carrying  case 
Options:  4MB  RAM  upgrade.  S280. 6MB  RAM  upgrade. 
$429.  upgrade  to  130MB  hard  disk,  S199,  numeric  key- 
pad. $49;  extra  battery.  $75:  battery  charger,  $89;  2.400- 
bps  modem.  $125;  9.600-bps  fax  modem,  $199;  leather 
carrying  case,  $89. 

ONRFADfftSfRVICf  CARD 


for  the  LCD  and  hard  disk. 

The  case  construction,  however,  has 
some  drawbacks.  A  large,  slightly  protrud- 
ing front  clasp  feels  weak  and  seems 
likely  to  break. The  80-key  keyboard  also 
feels  frail,  and  the  keys  have  short  travel. 
Home,  End,  PgUp,  and  PgDn  keys  are 
combined  with  the  cursor  keys.  In  addi- 
tion, the  power  connector  port  is  inconve- 
niently located  behind  the  rear  door, 
which  hides  the  other  interface  ports.  In 
other  words,  you  must  open  the  plastic 
rear  panel  to  plug  in  AC  power. 

Insight  Computers  offers  a  one-year 
warranty  on  parts  and  labor;  technical 
support  is  toll-free.  Useful  options  include 
an  upgrade  to  a  130MB  hard  disk  for  just 
$199,  an  external  battery  charger,  and  ei- 
ther a  2,400-bps  internal  modem  or  9,600- 
bps  fax. — OR 


KRIS  Technologies 

KRIS  Master  386S)(/25 


If  you're  pining  for  a  notebook  based  on 
AMD's  low-power  Am386SXL  proces- 
sor, the  $1,795  KRIS  Master  386SX/25 


might  be  within  your  fiscal  grasp.  It  has 
the  lowest  price  among  the  25-MHz  386s 
we  tested  here,  and  while  its  performance 
and  suitability  to  task  ratings  won't  win 
any  awards,  neither  will  they  disappoint. 

Our  test  unit,  which  fits  up  to  16MB  of 
RAM,  came  with  4MB  of  80-nanosecond 
DRAM,  a  19-millisecond  80MB  Toshiba 
IDE  hard  disk,  a  1.44MB  floppy  disk 
drive,  DOS  5.0,  and  Microsoft  Windows 
3.1.  Its  charcoal-gray  plastic  case  mea- 
sures 2  by  1 1  by  8.5  inches  and  weighs  6.7 
pounds  with  its  nickel  cadmium  battery  A 
Cirrus  Logic  GD610/620  chip  set  with 
256K  of  100-ns  RAM  controls  the  9-inch 
Sharp  screen. 


SUITABILITY 

TO 

TASK 

KRIS  Master 

386SX 

/25 

Road  warrior/communications^ 

• 

o 

o 

DOS  applications 

• 

• 

• 

o 

Windows  applications 

• 

• 

0 

o 

Dtsktop  raplscemtiM 

• 

• 

o 

o 

Lack  of  a  RAM  cache  contributed  to 
the  unit's  midrange  processor,  memory, 
and  disk  scores,  while  its  score  on  the 
Graphics  Winmark  test  was  slow  enough 
to  discourage  serious  Windows  users  and 
drop  its  Windows  apps  suitability  to  task 
rating  down  to  "fair":  DOS  apps  should 
run  smoothly,  though.  Battery  life  was  a 
reasonable  2  hours  41  minutes  on  our 
Battery  Rundown  test  and  3  hours  11 
minutes  under  conditions  approximating 
normal  use.  The  unit  offers  standby 
modes  for  the  display  (triggered  by  a  but- 
ton), the  hard  disk,  and  the  CPU  (config- 
ured during  setup). 

The  Master  386SX/25's  case,  manufac- 
tured in  Taiwan  by  the  Full  Pbwer  Invest- 
ment Corp.,  is  the  same  one  used  by  the 
PC  Brand  386SX/25,  Poly  Notebook 
320T,  and  Positive  PC320ND.  The 
slightly  clicky  keyboard  has  an  embedded 
numeric  keypad,  and  labeled  key  combi- 
nations control  the  video  display. The  cur- 
sor keys  are  laid  out  in  an  inverted  T  but 
double  for  Home,  End,  PgUp,  and  PgDn 
with  the  aid  of  a  function  key. 

KRIS  Technologies  offers  a  one-year 


FACT  FILE 


KRIS  Master  386SX/25 

KRIS  Technologies,  260  E.  Grand  Ave..  S. 
San  Francisco.  CA  940H0:  8(H)-2H2-!i747. 
415-875-6729:  fa.x.  415-877-8048 


List  price  (tested  configuration}:  SI  .795 
Tested  Configuration:  4MB  BAM.  BOMB  Toshiba  hard 
disk.  1  44MB  floppy  disk  drive,  DOS  5.0,  Microsoft  Win- 
dows 3.1. 

Options;  2MB  RAM  upgrade,  $110;  4MB  RAM  upgrade, 
$330.  12MB  RAM  upgrade.  S660;  upgrade  to  130MB 
hard  disk,  $170:  math  coprocessor,  $175:  external  key- 
board. $50;  numeric  keypad.  $80;  expansion  chassis. 
S360;  extra  battery,  $45;  battery  charger,  $95;  AC  power 
adapter,  $95;  car  battery  adapter,  $1 10;  2,400-bps  mo- 
dem, $165;  9,600-bps  (MNP  5,  V.42)  fax  modem,  $335; 
leather  carrying  case,  $125. 
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20-MHz 
i486SX 

Upgradeable 

Notebook 

$3,395 


Introducing  the  ALR 
Ranger  M486  Series 

When  you  unleash  the  486™ 
power  of  the  ALR  Ranger,  you'll  be 
astounded  by  this  notebook's  sheer 
speed  and  portability.  You  may 
even  wonder  how  something  this 
powerful  (yet  concealable)  can  be 
Ic^.  StlU.  if  you're  tired  of  note- 
books that  force  you  to  compro- 
mise power  for  portability,  and 
you're  determined  to  get  the  most 
for  your  money,  then  the  ALR 
Ranger  M486  is  the  only  notebook 
for  you. 

Featuring  the  processing  power  of 


an 


advanced  i486SX 


or 


i486DX™  processor  and  a 
standard  4-MB  of  RAM  (expand- 
able to  16-MB),  the  Ranger  M  is 
actually  more  powerful  than  most 

desktop  OflSce  PCs.      S.S-  Diagonal  Backlll 
Passive  Natrix  Color 
Serpen  Offering 
640  X  480  Resolution 
and  Up  To  64  Colors 


9~  Diagonal  OacklU 
IJCD  VGA  Screen 
Offering  32  Shades  of 
Gray  and  a  Full  Stxe 
Tiu  tili'  Keyboard 


I'nres  atari  ut  $4,395 


Of  course,  all  this 
power  becomes 
useless  if  you  run  out 
of  battery  power. 
That's  why  the 
Ranger  M  -  with  its 
processor  controlled 
Nickel  Metal  Hydride 
battery  pack  and  sup>er 
accurate  power 
monitoring  software  -  can  run  up  to 

five  hours  off  a  single 
cfaaige. 


Because  it 
factors  In  both 
charge  and 
discharge 
times.  ALK's 
adixuiced 
'Gas  Guage' 
is  the  most 
accurate  in 
the  industry. 


It's  So  Pdweiful, 
You  May  Have  To 

Register  It  ^th  '  

Your  Local  Authorities. 


What  Sets  the 
Ranger  M  486  Apart... 

An  advanced  modular 
design  makes  it  easy 
for  you  to  plug 
in  more  powerful 
CPUs  whenever  your 
processing  needs  increase. 


IMfiDX  CPU  25-IIHz 

(fastest) 


i486SX  CPU  25-MHz 

lirl 


I486SX  CPU  20-MHz 

(lust: 


Tty  finding  another  notebook  with 
that  much  expcindability!  For  office 
use,  try  the  ALR  Ranger 
Station.  Just  slide  the  Ranger 
M486  in,  and  instantly  gain  extra 
storage  and  three  fiall-length  ISA 
exjsansion  slots. 

Sure,  you  could  pay  more  for  other 
notebooks.  But  you'd  get  less. 
And  that  really  would  be  a  crime. 
For  more  information,  call: 

1-800-444-4ALR 


And  with  the  Ranger's  two  unique 
internal  I/O  slots,  you  can  install... 


ALR 


940 1  Jeronlmo 
Iniiip.  CA  92718 
TEI,:  (714)  581-6770 
FAX:  (714)  581  9240 


Data  Wtl  FAX/Modem  SCSI  Interface 

CompreasUm  fmX)  hmul  Perlttt  Jtv  an 

Module  IFAXI  external  CD  ROM. 

IXkiIjU-  tin-  size  of  2400  baud  Itard  disk  or  tape 

your  hard  disk  fModemi  back  up 


Aflvanrrd  \jti>U-  Krs<*arrh.  Ii 

Available  at  these  nationwide  locations: 


COMWum  CCNTHS 


ALA  PomPutMr 


PnOM  arc  oonlquriliont  KJbfKl  U  Chang*  iMlhout  no*c«  Prcng  bMMd  on  U  S  ttoam 
►■^—■•i  a*  9m  mg»9»9  omntn  alR  Odm  not  Mply  vy  MMon  «n>i  «■  g%  ol 


ALR  «  ■  ragsMfM  IrvMmart  ai  AranOMl  LOffC  f^<t«tf>  tnc   IrM  ln««ls  Logo  »  a  MlBmwii 
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warranty  on  parts  and  labor  through  Dow 
Jones,  an  800  number  for  serviec.  and  na- 
tionwide technical  support.  On-site  ser- 
vice costs  $79;  extended  warranties  are 
available  for  case-tailored  prices.  Units 
shipped  for  repair  are  mirror-shipped 
back,  usually  within  24  hours. — CK 


Matrix  Digital 

Matrix  386S)(/20  Notebook 

Mitsuha  Corp. 

MltsubaNliija  3868)1/20 

Packard  Bell  Electronics  Inc. 

Packard  Bell  386S)(/20  Notebook 


The  $1,949  Matrix  386SX/20  Notebook, 
$1,859  Mitsuba  Ninja  386SX/20,  and 
$1,999  Packard  Bell  386SX/20  Note- 
book— all  based  on  the  uncached  20-MHz 
Intel  386SX  processor — resembled  each 
other  on  our  tests  as  well  as  on  our  laps. 
But  the  triplets  aren't  identical.  Quanta,  a 
Taiwanese  manufacturer,  supplies  much 
of  the  overall  package,  but  each  company 
claims  to  tweak  it  differently. 

All  three  cases  measure  2  by  8.5  by  1 1 
inches  and  come  in  some  variation  of 


SUITABILITY  TO  TASK 

Matrix  386SX/20  Notebook 

POOB    (AJR    GOOD  EXCEUiNI 

Road  wamor/conununication*^    ^  Q 

o 

DOS  applicationt              9   9  9 

o 

Window*  applications         9   9  0 

o 

Detlrtop  roplacemant          9   9  O 

o 

SUITABILITY  TO  TASK 

Mitsuba  Nir^ia  386SX/20 

POOfl    FAIR    GOOD  EXCELIENI 

Road  wamor/communicationt^  Q 

o 

DOS  applications              9   9  9 

o 

Windows  applications         9   9  O 

o 

Dssktop  roplacsment          9   9  O 

o 

SUITABILITY  TO  TASK 

Packard  Bell  386SX/20 
Notebook 

POOR    FAIR    GWD  EXCBUNT 

Road  warrior/coniniunlcations9   9  O 

o 

DOS  applications               9   9  9 

o 

Windows  applications         9   9  O 

o 

Deslctop  roplacsment          9   9  O 

o 
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beige.  The  Matrix  and  Mitsuba  each 
weigh  7.3  pounds  with  their  "dynamite- 
stick"  battery  packs;  the  Packard  Bell 
shaved  off  a  few  ounces  to  reach  7  pounds 
with  battery.  Past  the  first  glance,  differ- 
ences emerge.  The  Mitsuba  offers  addi- 
tional security,  and  the  Packard  Bell  gives 
you  another  20MB  of  hard  disk  space  and 
Microsoft  Windows  3.1,  along  with  some 
nifty  applications. 

All  our  test  units  arrived  with  4MB  of 
RAM  (but  accept  up  to  8MB),  have  at 
least  60MB  of  hard  disk  space,  a  1.44MB 
floppy  disk  drive,  and  DOS  5.0.  All  three 
use  Cirrus  Logic  chip  sets.  Packard  Bell 
Electronics  claims  to  make  its  own  screen; 
the  others  use  screens  from  Sharp. 

Differences  in  the  hard  disks  are  more 
interesting:  Mitsuba  Corp.  says  it  has 
started  shipping  units  with  Conner's  2.5- 
inch  hard  disk  in  60MB.  80MB.  and 
120MB  configurations,  though  our  test 
unit  had  a  standard-size  hard  disk.  By  the 
time  you  read  this,  Mitsuba  promises  to 
eliminate  the  60MB  unit  and  start  at 
80MB  for  $1,859.  but  our  fact  file  repre- 
sents pricing  as  of  June  1 .  For  the  present. 
Matrix  Digital  is  staying  with  the  Conner 
3.5-inch  hard  disk  in  the  same  size  range. 
Packard  Bell  offers  only  one  model:  the 
80MB  Toshiba  hard  disk. 

Performance  was  solidly  midrange  on 
all  of  our  tests,  though  battery  life  varied. 
All  three  allow  battery  swaps  on  the  fly. 
The  Mitsuba  especially  needs  that  fea- 
ture: It  lasted  only  2  hours  2  minutes  on 
our  Battery  Rundown  test,  though  nearly 
twice  that  time  (4  hours  7  minutes)  with 
power-management  enabled.  The  Pack- 
ard Bell  logged  2  hours  34  minutes  on  the 
Battery  Rundown  test  and  3  hours  40 
minutes  with  power-management  en- 
abled. The  Matrix  Digital  lasted  3  hours 
20  minutes  on  the  Battery  Rundown  test 


and  4  hours  20  minutes  with  power-man- 
agement features  on.  All  three  allow  LCD 
power-down  and  standby  modes. 

Each  machine  has  a  password  option 
that  you  can  disable,  but  the  Mitsuba  does 
something  truly  interesting.  If  a  user  tries 
to  gain  access  to  the  system  without  the 
password,  the  system  locks  down,  and 
only  Mitsuba  intervention  will  cure  it. 
This  is  a  feature,  not  a  bug:  If  the  machine 
is  stolen,  your  data  is  secure  (and  if  the 
thief  sends  the  machine  to  the  company  to 
be  unlocked,  it  can  easily  be  traced  to  its 
true  owner  by  its  serial  number). 

The  keyboard  in  all  cases  is  good.  The 
keys  are  full-height  and  reside  where  you 
would  expect  them  to  be,  though  the  in- 
verted-T  cursor-key  block  should  be 
supplemented  by  separate  Home,  End, 
PgUp,  and  PgDn  keys. 

The  systems  are  nearly  identical  in  mo- 
dem offerings  as  well,  though  prices  vary. 
All  three  offer  an  internal  2,400-bps  mo- 
dem with  9,600-bps  send-fax  capabilities. 
Packard  Bell  includes  the  modem  in  its 


FACT  FILE 


Matrix  386SX/20  Notebook 

Matrix  Digital,  1811  N.  Keystone  St., 
Burbank,  CA  91 504;  800-227-5723. 818-566- 
8567;  fax,  818-566-1476 


List  price  (tested  configuration):  $1 ,949. 
Tested  Configuration:  4MB  RAM,  BOMB  Conner  hard 
disk,  1  44MB  floppy  disk  drive,  DOS  5.0.  QuickLInk  II,  car- 
rying case. 

Options:  2MB  RAM  upgrade,  $149;  4MB  RAM  upgrade, 
$279:  upgrade  to  120MB  hard  disk,  $189;  Microsoft  Win- 
dows 31  and  mouse,  $79:  math  coprocessor,  $155;  ex- 
ternal keytioard.  $49;  expansion  chassis,  $439;  extra  tiat- 
tery,  $70;  9,600-bps  send-fax  modem.  $165. 

^i*^  ONfltAOERSERVICtCARD 
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POWER  to  SHARE 

with  Printer  Sharing  Solutions 
from  Buffalo  Products 

Now  your  work  group  can  share  expensive  printing  equipment.  Each  member 
of  your  team  can  have  access  to  the  maximum  printing  power  of  the  whole 
group.  Using  Buffalo  Products  peripheral  sharing  devices,  each  PC  can  be 
connected  to  all  of  your  output  devices.  Expensive,  high-powered  peripherals 
(like  high  performance  laser  printers  and  plotters)  can  be  shared  by  everyone. 


Advanced  Features  +  High  Quality  +  Low  Cost  =  Industry  Leader 


K 

K 

□  l 

USER 

MHIIMWII 

HIIHIHWI 

I  PRINTER  I  t^j^^i  fiMMiMim 


MODEM 


SL 


Model 

Ports 

PCs/ 
Printers 

Memory 
Available 

Priced 
From 

SL 

6  Ser/4Par 

Any 
Combination 

256KB-4MB 

$595 

SLP 

8  Par/2  Ser 

Any 
Combination 

256KB-4MB 

$595 

HXS 

4  Serial 

Any 
Combination 

256KB-16MB 

^295 

HXM 

2  Ser/  2  Par 

Any 
Combination 

256KB-16MB 

$295 

HWP 

5  Parallel 

3/2,  4/1 

256KB-16MB 

^295 

HXP 

4  Parallel 

2/2,  3/1 

256KB-16MB 

$245 

HCP 

2  Parallel 

1/1 

256KB-16MB 

$225 

AS31 

4  Parallel 

3/1 

None 

$175 

AS41 

5  Parallel 

4/1 

None 

$195 

AS81S 

9  Ser/ 1  Par 

8/1 

None 

Buffalo  Box  Features: 

Pop-up  Menu  &  Windows  Option 
Easy  Installation  &  Use 
Rapid  Data  Transfer 
User  Upgradable  Memory 
Reliable  Automatic  Switching 
No  PC  RAM  Memory  Required 
Toil-Free  Application  Consulting 
Toll-Free  Technical  Support 
45-Day  Money-Back  Guarantee 


US  and  Canada  Toll-Free 

(800)  345-2356 

FAX  (503)  585-4505 
Buffalo  Products,  Inc. 
2805  19th  St.  SE,  Salem,  OR  97302-1520 
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Mitsuba  Nlnlii  386SX/20 

Milsuba  Corp.,  1925  Wright  Ave.,  La 
\e,  CA  91750;  800-648-7822,  714-392- 
A'!^!^.  V   2000;  fax,  714-392-2021 

m-'i  


List  prict  (tastad  configuration):  $1 ,659.  V  v- 
Tatlad  Configuration:  4MB  RAM,  60MB  Conner  hard 
disk,  1 .44MB  floppy  disk  drive,  DOS  5.0.  carrying  case. 
Options:  2MB  RAM  upgrade.  $1 72;  4MB  RAM  upgrade, 
$300:  with  80MB  hard  disk.  $2,028;  with  120MB  hard 
disk,  $2,208;  math  coprocessor.  $182;  external  keyboard, 
$66;  expansion  chassis.  $515;  extra  battery.  $585;  bat- 
tery charger,  $1 99;  9,600-bps  fax  modem.  $1 75. 

^/g)  ONRtAOERSEfMCECARO 
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Packard  Bell  386SX/20 
Notebook 

Packard  Bell  Electronics  Inc.,  9425  Canoga 
Ave.,  Chalsworth,  CA  91311;  818-886-4600; 
■i  '-^B  818-773-9521  ^  ^ ;:  S  .  ^ 


List  price  (tested  configuration):  $1,999. 
Tested  Configuration:  4MB  RAM,  BOMB  Toshiba  hard 
disk,  1 .44MB  floppy  disk  drive,  DOS  5.0,  Microsoft  Win- 
dows 3.1.  Lotus  1  -2-3.  Lotus  Write  for  Windows.  9.600- 
bps  send-fax  modem. 

Options:  All  options  available  through  third-party  ven- 
dors. 

ON  READER  SERVICE  CAflD 


base-priced  package;  Matrix  charges 
$165,  and  Mitsuba  sells  its  for  $10  more. 

All  three  companies  offer  one-year 
parts-and-labor  warranties.  Mitsuba's  ser- 
vice is  done  in-house;  Matrix  and  Packard 
Bell  delegate  service  responsibilities  to 
their  dealers.  Matrix  is  a  step  ahead  of  the 
others  in  offering  toil-free  technical  sup- 
port for  lesser  disasters. — AG 

Micro  E.xpress 

Micro  Express  NB913  Notebook  PC 

Using  a  case  designed  by  Modern  Com- 
puter of  Taiwan,  the  Micro  Express  units 
incorporate  the  same  highly  modular  de- 
sign found  in  NoteStar  and  Tartan  units. 
Almost  but  not  quite  identical  to  these 
machines,  the  Micro  Express  systems  are 
uncomplicated  and  remarkably  easy  to 
configure.  Besides  a  highly  modular  de- 


I 


sign  that  puts  parts  replacement  in  the 
user's  hands,  the  $2,219  Micro  Express 
NB913  Notebook  PC  has  a  nice  range  of 
features. 

Propelled  by  a  20-MHz  Am386SXL 
processor,  it  comes  with  2MB  to  8MB  of 
80-nanosecond 
RAM  but  no  RAM 
cache.  The  17-milli- 
second  124MB  To- 
shiba MK2124FC 
hard  disk  also  comes 
in  60MB.  80MB,  or 
120MB  sizes.  Other 
features  include  a 
1.44MB  Citizen 


1      SUITABILITY  TO  TASK  1 

Micro  Express  NB913 
Notebook  PC 

POOR    FAIR    GOOD  EXCEU.ENT 

Road  warrior/communicationt^   ^  Q) 

o 

DOS  applicitians               9   9  9 

o 

Windows  applications         9   9  O 

o 

Desktop  replacement          9   9  O 

o 

coprocessor  (it  doesn't  support  Weitek),a 
$99  battery,  a  $250  external  Ethernet 
adapter,  a  $45  car  battery  adapter,  and  a 
$250  2,400-bit-per-second  internal  mo- 
dem ($350  for  a  fax -capable  version). 

On  our  processor,  memory,  and  disk 
tests,  the  7.2-pound  Micro  Express 
NB913  scored  within  the  high  part  of  the 
average  range;  its  video  scores  were  a  tad 
lower  but  still  average. This  translates  to  a 
good  DOS  notebook,  but  Windows  per- 
formance will  lag.  Micro  Express's  twin 
nickel  cadmium  battery  pack  gave  the 
unit  excellent  battery  life:  3  hours  20  min- 
utes on  our  Battery  Rundown  test  and  4 
hours  20  minutes  with  power  saving  en- 
abled. 

The  2-  by  11.5-  by  9.5-inch  case  is 
sturdy.  Most  keys  are  full-size  but  have 
little  key  travel  and  stiff  resistance.  Cur- 
sor keys  are  laid  out 
in  an  inverted  T; 
Home,  End,  PgUp, 
and  PgDn  keys  are 
separate. 

Micro  Express 
warrants  the  hard 
disk  and  floppy  disk 
drives  for  one  year 
on  parts  and  labor 


floppy  disk  drive,  all  ports  except  PS/2- 
style  mouse,  DOS  5.0,  Microsoft  Windows 
3. 1 ,  and  a  carrying  case.The  1 0-inch  back- 
lit  Sanyo  screen  is  driven  by  a  Chips  & 
Technologies  F82C456  video  chip  set  with 
256K  of  video  RAM.  Options  include  a 
$299  external  1.2MB  floppy  disk  drive 
with  a  serial  interface,  a  $199  math 


F  A  C  I     F  1  L  t 


Micro  Expi^ss  NB913 
Notebook  PC 

Micro  Express,  1801  Carnegie  Ave., 
Santa  Ana,  CA  92705;  800-989-9900, 
714-852-1400:  fax.  714-852-1225 


List  price  (tested  configuration):  $2,169. 
Tested  Configuration:  4MB  RAM.  120MB  Toshiba 
hard  disk,  1 .44MB  floppy  disk  drive,  DOS  3.3  or  later,  Mi- 
crosoft Windows  3.0  or  later,  carrying  case. 
Options:  2MB  RAM  upgrade.  $120;  4MB  RAM  upgrade. 
$240;  external  floppy  disk  drive.  $299;  math  coprocessor. 
$199;  docking  station.  $299;  exua  battery.  $99;  car  bat- 
tery adapter.  $45;  Ethernet  network  adapter,  $250; 
2,400-bps  modem,  $250;  9.600-bps  fax  modem.  $350. 

^y®)  ONREAOERSERVCECARO 


but  covers  the  rest  of  the  unit  for  15 
months.  Replacement  parts,  shipped  to 
the  user,  are  easy  to  install.Technical  sup- 
port is  toll-free. — OR 

Micros  tar  Computers  Inc. 

NoteStar  NP-913386S](/20 

Is  Jay  Leno  the  same  as  Johnny  Carson? 
Maybe  not,  but  in  terms  of  performance, 
MicroStar  Computers'  $2,166  NoteStar 
NP-913  386SX/20  is  nearly  identical  not 
only  to  the  $2,219  Micro  Express  NB913 
Notebook  PC  but  to  the  rest  of  the  com- 
petition as  well. 

The  main  difference  between  the  Mi- 
cro Express  NB913  and  the  NoteStar  NP- 
913  is  that  the  Micro  Express  NB913  runs 


1  SUITABILITY 

TO 

TASK 

NoteStar  NP-913  386SX/20 

POOR 

GOOD  EXCtUiNT 

Road  warrtor/connnunlcalions9 

o 

o 

0 

DOS  applicatioiis 

9 

9 

9 

o 

Windows  applications 

9 

9 

O 

o 

Desktop  replacement 

9 

O 

o 

o 
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At  $1995  Our 
486  Notebook 
Is  Making  T^cks. 

So  What  Else  Is  Mew? 


A  486  On 
Every  Desktop. 


The  newest  system  in  tiie  PC  Brand  Leader  series 
puts  486  power  on  your  desictop  at  a  386SX  prices. 
At  only  $1295,  the  Leader  486/SLC-25  is  fully  loaded 
with  features,  including  105MB  hard  drive  and  Super 
VGA  color  monitor.  In  fact,  every  Leader  system  is 
designed  to  deliver  the  very  best  price/performance 
in  the  industry. 

Of  course,  performance  depends  on  more 
than  processor  speed.  Which  is  why  Leader 
systems  are  not  only  equipped  with  high 
speed  cache**  memory,  but  more  RAM, 
greater  disk  capacity,  and  better  graphic 
resolution  than  comparably  priced  ^ 
computers  from  most  other  leading 
suppliers. 

Leader  systems  feature  top  quality  materials, 
construction,  reliability  and  support  to  meet  the  standards 
of  the  most  demanding  corporate  customers. 

With  price/performance  this  outstanding,  the  Leader  series  joins  the 
in/out  basket  and  the  Rolodex™  as  an  indispensable  desktop  resource. 


Leader  386/SX-25 

LEASE;  $50/MONTH 


$1195 


Leader  486/SLC-25 

LEASE:  $53/MONTH 


$1295 


Leader  386/40  Cache 

LEASE  $57/MONTH 


$1495 


Leader  486/33  Cache 

LEASE  $60/MONTH 


$1695 


Leader  486/DX2-50  Cache 

LEASE  $78/MONTH 


$2195 


Systems  include: 

•  4MB  RAM  expandable  to  32MB 
(2MB  RAM  expandable  to  16MB 
on  386/SX-25  and  486/SLC-25) 

•  105MB  IDE,  16ms  drive 

•  1.44MB,  3.5"  drive 

•  1.2MB,  5.25"  drive 

•  16-bit  SVGA,  1MB 
(512K  on  386/SX-25  and 
486/SLC  -25) 

•  Super  VGA  color  monitor 
(1024x768  resolution) 

•  1  parallel/2  serial  ports 

•  101 -key  enhanced  keyboard 

•  Serial  mouse 

•  MS-DOS®  5 

•  MS  Windows™  3.1 


I  MfiufJtmns  available.  •  Major  credit  cards,  checks,  monev'  orders,  direct  wire,  and  approved  purchase  orders 
J.u-  s  I  jr  lOCXi  parts  and  labor  warranty.  •  Fre«  one-year  on-site  setv  ice  on  desktop  and  tower  systems  is  available 

ons  in  the  United  States.  •  PC  Brand  reserves  the  right  to  amend  specifications  and  prices  without  notification. 
I  U.iiKl  produds  and  services  are  identified  by  trademarks  or  other  scr\'ice  marks  ot  their  respective  comiwnies. 

"n  a  36-month  open-^nded  lease.  •  Call  for  additional  leasing  options.  •  Leasing  available  to  qualified  businesses 
I  \  sums  also  available.  •  *  Undmark  performance  chart  •  "No  cache  memory  on  l  eader  iSd,  S,\.25  and  486/SLC- 

dia  package  also  available  as  an  upgrade  kit  for  S599.  61992  PC  Brand,  405  Science  Drive,  NIourpark,  CA  9iU21 


PC 

IBRAND 

1-800-PC-BRAIUD 

OR  1-800-722-7263  FAX:  1-800-722-7392 

The  People's  Choice. 
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Foldout  slip-sheet 

1.  Open  the  foldout  page 

2.  Insert  this  sheet  with 

1.  Front  side  touching  the  free  page 


Free  end , 


2.  Arrow  pointing  to  the  fold 

3.  Slice  the  folded  edge 

4.  Close  the  page  and  slip-sheet 
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1.  Follow  Instnictions  on  the  other  side 


Copyrighted  matarlal 


120  Megabytes. 

At  $1995,  the  PC  Brand  486/SLC  notebook  left  the  competition  scrambling  to  respond. 
Meanwhile,  we're  setting  yet  another  price/performance  standard.  By  adding  a  whopping  120 
Megabyte  hard  drive,  while  holding  the  line  on  price  at  $1995. 

With  2-1/2  times  the  rated  performance  of  the  386/SX-25*,  our  486SLC  processor  makes  short  work 
of  the  most  demanding  applications.  And  a  full  120  Megabytes  of  hard  disk  storage  will  remove  "Disk 
Full"  from  your  vocabulary  forever. 

The  PC  Brand  486/SLC  notebook  is  covered  by  our  30-day,  no-questions  asked  moneyback 
guarantee,  one  year  100%  parts  and  labor  coverage,  and  free  on-site  service  for  one  year.  It's  also 
backed  with  unlimited  toll-free  phone  and  FAX  technical  support,  and  on-line  bulletin  board  support. 
In  fact,  in  its  June  1992  issue,  PC  Computing  described  PC  Brand's  support  as  "the  best  in  its  group". 

All  of  which  means  you  should  make  tracks  yourself,  to  the  nearest  phone.  And  call  1-800  PC 
BRAND  to  place  your  order.  ^  mM'hM%m~ 

486/SLC,  120MB  nhrtebook  $1995 


LEASE  $76/MONTH 

120MB  IDE,  17ms  drive 
486/SLC  Processor 
2MB  RAM  expandable  to  16MB 
1.44MB,  3.5"  drive 

Paper  white  VGA,  non-glare  CCFT  backlit  LCD 
640  X  480  resolution,  32  gray  shades 
Supports  an  external  VGA  monitor 
1  parallel/2  serial  ports 
External  keyboard  port 
MS-DOS®  5 
MS  Windows'"  3.1 
8.66"  X  ll"x  2.08",  6.5  lb. 
Includes  leather  carrying  case 


Landmark  V2.00 
Performance  Test 


ItaESE  UpGRADABLES 
Are  UniBELIEVABLES. 


Our  unique  upgrade  cartridges  make  PC  Brand  the 
easiest-to-upgrade  computers  -  period.  Now  we've 
loaded  them  with  features  you'd  pay  hundreds  of 
dollars  for  if  purchased  separately.  Making  them  the 
easiest-to- justify  computers  -  period. 

FAX  Modem.  9600/2400  Send-receive  FAX 
Modem  turns  your  PC  Brand  upgradable  system 
into  a  self-contained  office  communications 
center. 

MS  WORKS  for  WINDOWS.  Application  software  for 
Windows  incorporates  word  processing,  spreadsheet,  and  database  management  in 
a  single,  integrated  package. 

PRODIGY.  Explore  the  depth  and  diversity  of  one  of  the  industry's  leading  on-line 
information  services  with  a  30-day  start-up  kit. 

Upgradable  Processor.  Makes  a  processor  upgrade  as  easy  as  popping  a  videotape  into  your  VCR. 
Upgrading  the  hard  drive  is  equally  untaxing.  This  unique  cartridge  concept  allows  us  to  offer  you 
the  very  latest  processor  technology  as  soon  as  it  is  available.  And  preserves  your  PC  Brand  computer 
investment,  whatever  the  future  brings. 

With  all  these  features,  PC  Brand  is  the  first  upgradable  computer  that  is  actually  worth  upgrading. 


Standard  features  on 
all  upgradable  systems: 


4MB  RAM  expandable  to  32MB 
105MB  IDE,  16ms  hard  drive 

1.44MB,  3.5"  drive 
1.2MB,  5.25"  drive 
16-bit  SVGA 

Super  VGA  color  monitor 

(1024  X  768  resolution) 

1  parallel/2  serial  ports,  7  expansion  slots 

101-key  enhanced  keyboard 

Serial  mouse 

MS-DOS®  5 

MS  Windows'"  3.1 

MS  Works™  for  Windows 

9600/2400  baud  FAX  Modem 

Prodigy™  30-day  start-up  kit 


386/SX-25  System  $1595 

LEASE  $57/MONTH 

486/5LC-25  System  $1695 

LEASE:  $64/MONTH 

386/40  System  $1895 

LEASE  $72/MOf>JTH 

Includes  Math  Coprocessor  for  a  limited  time  only 

486/33  System  $1995 

LEASE  $76/MONTH 

486/50  System  $2495 


LEASE  $95/MONTH 


All  This  And  Multimedia  Too. 

These  systems  include  all  the  features  above  plus  everything  you  need  to  experience  multimedia,  the 
hottest  new  trend  in  computing,  all  factory  installed^: 


•  Sound  Blaster  Pro  audio  card  •  High  capacity  internal  CD-ROM  drive;  MPC 
compliant  •  Stereo  speakers  with  internal  amplifier;  volume,  bass  &  treble  boost 
controls  •  MS®  Works  and  Bookshelf  for  Windows™  Multimedia  •  Software 
Toolworks®  Illustrated  Encyclopedia  •  Sherlock  Holmes  Interactive  Game 


PC 


BRAND 


486/33  Multimeclia  PC  $2595 

LEASE  $99/MONTH 

386/SX-25  Multimeclia  PC  $1995 


LEASE  $76/MONTH 


1-800-PC-BRAniD 


OR  1-800-722-7263  FAX:  1-800-722-7392 

In  Mexico:  95-800-722-7263 
Sales  Hojrs:  M  F  7am-9pm    Sat  10am-4pm  Central  Time 
FAX  us  anytime  at  the  number  listed  for  our  latest  quotes. 

The  People's  Choice. 


COVER  STORY 


Portable  PCs 


off  an  AMD  processor,  while  the  Note- 
Star  NP-913  subsists  on  a  20-MHz  Intel 
386SX.  Apart  from  this,  the  NoteStar  NP- 
913  and  the  Micro  Express  NB913  share 
most  of  the  same  features,  including  a  2- 
by  1 1 .5-  by  9.5-inch  case  that  accepts  twin 
snap-in  batteries  in  the  back — or  a  wealth 
of  other  accessories.  With  both  batteries 
in  place,  the  NoteStar  NP-913  weighed 
just  over  7  pounds. 

Our  test  unit  came  with  4MB  of  RAM 
but  could  accept  from  2MB  to  SMB.  It 
had  a  130MB  Toshiba  MK2124FC  hard 
disk  with  a  32K  buffer,  a  Citizen  1.44MB 
floppy  disk  drive.  DOS  5.0.  and  Microsoft 
Windows  3.1.  A  Headland  HT21/D  video 
chip  set  combined  with  256K  of  video 
RAM  powered  its  10-inch  backlit  Sanyo 
screen.  Options  include  a  math  co-proces- 
sor ($175).  an  internal  9.600-bps  fax  mo- 
dem ($144).  and  a  nylon  carrying  case 
($50). 

The  NoteStar  NP-913  yielded  solid 
performance  on  all  our  benchmark  tests. 
While  its  uncached  processor  turned  in 
respectable  but  uninspired  test  scores,  its 


FACT  FILE 


NoteStar  NP-913  386SX/20 

Mii  roSliir  i  'lmipiilcrs  Inc.,  35  Cdtu-rs  l.ii.. 
Bldg.  CI.  E.  Brunswick.  NJ  08816: 
908-651-8686:  fax,  908-651  0666 


List  price  (tested  configuration):  S2.271 . 
Tested  Configuration:  4MB  RAt^.  120MB  Toshiba 
hard  disk.  1  44MB  floppy  disk  drive.  DOS  50.  Microsoft 
Windows  31,  carrying  case 
Options:  1MB  RAM  upgrade,  $56:  Microsoft  Windows 
3  1,  $54.  math  coprocessor.  $160:  extra  battery.  $69: 
quick-charge  battery  adapter.  $203:  9,600-bps  fax  mo- 
dem, $186 

^a<S)  ONREABfRSfRVICECARO 


Toshiba  hard  disk  placed  seventh  among 
20-MHz  386-based  systems. The  twin  bat- 
tery packs  showed  their  worth  with  a  bat- 
tery rundown  time  of  3  hours  34  minutes; 
under  test  conditions  simulating  normal 
use.  they  lasted  4  hours  34  minutes. 

MicroStar  offers  a  one-year  warranty 
on  parts  and  labor  and  pays  for  shipping 
both  ways  on  units  sent  in  for  repair. Him- 
around  is  about  48  hours  to  allow  time  for 
testing  the  repairs.  Tech  support  is  free, 
but  the  customer  pays  for  the  call. — OR 

NBCC  USA  Corp. 

NBGC  38681720 

NBCC  USA  Corp.'s  $2,195  NBCC 
386SL/20  notebook  is  a  decent  computer 
at  a  good  price.  Equipped  with  Intel's 
386SL  chip,  the  NBCC  is  one  of  only  five 
20-MHz  units  we 
tested  that  have  a 
16K  four-way  set- 
associative  cache, 
which  helps  speed 
things  up.  But  re- 
spectable processor 
and  memory  scores 
are  offset  by  slow 
graphics  perfor- 
mance. 

The  beige  ma- 
chine measures  2.5 
by  12  by  8.5  inches 
and  weighs  7.1  pounds  with  its  battery. 
Our  test  unit  came  with  2MB  of  80-nano- 
second  DRAM  (expandable  to  8MB)  and 
a  40MB  Prairie Tek  hard  disk.  (With  Prai- 
rie Tek  no  longer  in  business,  NBCC  uses 
Conner  hard  disks.  A  10-inch  Sharp  dis- 
play controlled  by  a  Cirrus  Logic  GD610/ 
620  chip  set  with  256K  of  video  RAM  dis- 
plays 32  shades  of  gray  at  64()-by-48() 
resolution  and  can  drive  an  external 
monitor  at  800-by-600  with  256  colors.  It 
comes  bundled  with  DOS  5.0  and  Mi- 
crosoft Windows  3. 1 . 

As  did  most  of  the  SL-based  systems 
PC  Magazine  Labs  tested,  the  unit 
showed  slightly  higher  processor  and 
memory  performance  than  its  386SX 
cousins  did  but  fell  far  behind  on  the  disk, 
video,  and  Graphics  Winmark  tests,  scor- 
ing near  the  bottom  of  the  pack.  The 
NBCC's  battery  lasted  2  hours  2  minutes 
on  our  Battery  Rundown  test;  under  test 
conditions  simulating  normal  use,  it  lasted 
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NBCC  386SL/aO 
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GOOD  EXaUfNI 
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DOS  applications 

• 

• 

o 
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Windows  applications 

• 

• 

o 

o 

Desktop  replacement 

• 

• 

o 

o 

2  hours  44  minutes.  Power  management  is 
accessed  through  CMOS  setup  and  in- 
cludes three  automatic  shutdown  proce- 
dures: CPU  standby,  global  standby,  and 
auto  power  off 

The  plastic  case  on  our  test  unit  felt  as 
if  it  didn't  quite  fit  together,  and  the  sus- 
pend/resume button  required  some  jig- 
gling to  make  it  work.  But  the  82-key  key- 
board has  a  solid  responsive  feel.  It 
includes  invcrted-T  cursor  controls  and 
separate  Home,  End.  PgUp,  and  PgDn 
keys.  Ten  smaller 
function  keys  cross 
the  top  of  the  key- 
board, with  Fl  and 
F2  doubling  as  FU 
and  F12. 

Options  include  a 
$275  9.600-bps  fax 
modem;  the  6MB 
module  that  ex- 
pands the  unit's 
standard  2MB 
RAM  to  its  8MB 
maximum  is  $595. 
NBCC  offers  a  one-year  warranty  on 
parts  and  labor.  Technical  support  is 
handled  through  dealers  and  distributors 
as  well  as  by  NBCC's  technical  staff  in 
Irvine.  California. — Andrew  C.  Kantor 
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NBCC  386SL/20 

MHCC  USA  Corp..  2lf>  /l  i  liwIoKy  Pr. 
Suite  E.  Irvine.  CA  92718:  714-753-8866: 
fax.  714-753-7524 


List  price  (tested  configuration):  $2,195. 

Tested  Configuration:  2MB  RAM.  40MB  hard  disk, 

1  44MB  floppy  disk  drive,  DR  DOS  6  0,  carrying  case 
Options:  2MB  RAM  upgrade.  $295, 6MB  RAM  upgrade, 
$595.  upgrade  to  60MB  hard  disk,  $200:  upgrade  to 
80MB  hard  disk,  $400,  numeric  keypad.  $1 25:  expansion 
chassis,  $795:  car  battery  adapter.  $149:  9.600-bps  fax 
modem,  $275. 
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NCR  Corp. 

NCR  System  3170 
NCR  Safari  NSX/20 


NCR  Corp.'s  NCR  Safari  NSX/IO  (for- 
merly the  AT&T  Safari  NSX/20)  shares  a 
number  of  advanced  features  with  the 
higher-end  NCR  System  3170.  Geared  to 
mobile  users,  each  comes  with  preloaded 
communications  software  and  has  a  con- 
venient LCD  system  window  that  alerts 
you  to  incoming  e-mail.  But  their  differ- 
ences are  as  apparent  as  their  similarities: 
They  vary  in  size,  weight,  design,  and  per- 
formance. 

The  older  NCR  Safari  NSX/20,  based 
on  a  20-MHz  Intel  386SX,  comes  stan- 
dard with  4MB  of  RAM  (upgradable  to 
8MB)  and  a  19-millisecond  80MB  Conner 
hard  disk  for  $4,799  ($3,449  for  a  40MB 
unit).  The  $5,748  System  3170,  based  on 
Intel's  25-MHz  386SL,  has  4MB  RAM 
(20MB  maximum) 
and  a  16-ms  85MB 
JVC  hard  disk. 
Both  units  accept  a 
cellular-capable 
9,600-bps  fax  mo- 
dem that  can  con- 
nect with  some  cel- 
lular phones  (such 
as  the  AT&T  3730) 
for  wireless  data 
transmission.  Soft- 
ware includes  Bit- 
Fax  and  AT&T  Ac- 
cess Plus  Mail 
Software  for  Win- 
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NCR  Safari  NSX/20 
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NCR  System  3170 
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o 

Desktop  replacemeni           9    O  O 
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disk  drive  at  the  same  time;  you'll  need 
the  larger  one  ($99).  But  even  with  the 
external  drive,  the  System  3170  is  lighter 
than  the  NCR  Safari  NSX/20,  which 
weighs  7.2  pounds  with  its  battery. 

The  System  3170  measures  2  by  1 1  by 
8  inches;  the  NCR  Safari  NSX/20  mea- 
sures 2  by  12  by  9.5  inches.  The  latter 
notebook  has  a  10-inch  Sharp  screen, 
however,  which  is  slightly  larger  than  the 
System  3170's  9.3-inch  Matsushita  screen. 

Its  spacious  key- 
board has  dedicated 
Home,  End,  PgUp, 
and  PgDn  keys;  an 
inverted-T  cursor- 
key  layout;  two  Alt 
keys;  and  larger, 
more  accessible  En- 
ter and  Backspace 
keys.  The  System 
3170  gives  up  the  in- 
verted-T cursor-key 
layout  in  favor  of  a 
built-in  FmgerPoint 
mouse  that  is  conve- 
nient to  use  on  the 


dows,  as  well  as  DOS  5.0  and  Microsoft 
Windows  3.1.  An  optional  Skytel  Link 
Package  transmits  alphanumeric  data  to  a 
paging  device.  Add  in  good  battery  life 
and  you  have  two  solid  Road  Warrior/ 
communications  notebooks. 

The  System  3170,  however,  offers  a 
PCMCIA  (Personal  Computer  Memory 
Card  International  Association)  expan- 
sion slot  in  place  of  the  NCR  Safari  NSX/ 
20's  built-in  1.44MB  floppy  disk  drive.  It 
comes  standard  with  an  external  floppy 
disk  drive  that  adds  almost  a  pound  to  the 
unit's  weight  of  5.2  pounds  (with  battery); 
an  internal  floppy  is  optional.  The  stan- 
dard case  cannot  hold  the  laptop,  power 
supply  and  charger,  and  external  floppy 


road  but  fairly  slow  compared  with  a  stan- 
dard mouse. 

The  uncached  NCR  Safari  NSX/20  has 
slightly  lower  performance  for  its  class 
than  the  System  3170  does.  It  was  average 
on  our  processor,  memory,  and  disk  tests 
and  relatively  slower  on  the  video  test, 
making  it  less  suitable  for  Windows  apps 
than  DOS. The  System  3170  relies  on  a  25- 
nanosecond  64K  SRAM  cache  with  four- 
way  set-associative  architecture  to 
achieve  its  strong  overall  benchmark  test 
performance. 

The  NCR  Safari  NSX/20,  which  holds 
two  batteries,  outdoes  the  System  3170 
(and  much  of  the  competition)  on  battery 
life.  On  our  Battery  Rundown  test,  its 


nickel  cadmium  battery  lasted  4  hours  6 
minutes;  it  lasted  5  hours  15  minutes  with 
power  conservation  enabled. 

The  System  31 70,  which  has  one  nickel 
cadmium  battery,  lasted  1  hour  38  minutes 
on  our  Battery  Rundown  test  and  1  hour 
50  minutes  with  power  saving  enabled.  It 
has  a  very-low-power  suspend  mode  that 
turns  off  all  subsystem  components  ex- 
cept the  SL  chip,  its  cache,  and  system 
RAM. 

NCR  offers  a  one-year  warranty,  al- 
though you  must  ship  the  unit  to  the  com- 
pany or  an  authorized  reseller  for  repairs. 
Toll-free  technical  support  is  available 
weekdays. — Jennifer  Zaino 
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NCR  System  3170 

List  price  (tested  configuration):  S5.399 
Tested  Configuration:  4MB  RAM.  80MB  JVC  hard 
disl(,  1  44MB  floppy  disk  drive,  DOS  5.0,  Microsoft  Win- 
dows 3  1. 14.000  bps  data.  9.600-bps  faxmodem 
Options:  2MB  RAM  upgrade.  $349, 4MB  RAM  upgrade, 
$789;  with  120MB  hard  disk,  $6,299,  math  coprocessor. 
$525:  docking  station.  $899;  extra  battery,  $1 29;  battery 
charger.  $299:  carrying  case.  $99 

NCR  Safari  NSX/20 

List  price  (tested  configuration):  $4,799 
Tested  Configuration:  4MB  RAM,  80MB  Conner  hard 
disk,  1  44MB  floppy  disk  drive,  DOS  5.0,  Microsoft  Win- 
dows 3.1, 9,600-bps  fax  modem. 
Options:  2MB  RAM  upgrade.  $479;  4MB  RAM  upgrade. 
$899,  math  coprocessor,  $525,  extra  banery,  $129;  bat- 
tery charger,  $299: 14,000-bps/9,600-bps  fax  modem, 
$999:  carrying  case,  $99. 


NCR  Corp.  (The  Networked  Computing 
Resource  of  AT&T).  17m)  S.  Patterson 
lilvd.,  Dayton,  OH  45479;  SOO-225-5627, 
513-445-5000 
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WIN 
THE  COMPUTER 
WORKSTATION 
OF  YOUR  CHOICE, 

FROM  THE 
WORD  PROCESSOR 
OF  CHOICE. 


OlTt  GENEtAL  AVIION  310  (D  20  MHZ  1 14/4631  ISO  «<  TAPf 
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DIGITAL  VAISTATION  4000  VIC  134  3401,  DICnALVK  IA  If 
COLOR  MONITOR,  DIGITAL  VSIIX  CA  MOUSI,  DiCLASII  IIJO  PS 
PRINTII,  VMS  S.S  AN>  WOMNMia 


All  YOU  HJIfE  TO  DO  TO  WM  IS  OWOSE  A  WINNER.  There  are  no  wrong  choices  in  the  WordPerfect'  Freedom  of  Choice 
Sweepstakes.  Because  today,  the  right  system  for  you  is  any  system  you  like.  And  soon,  eight  lucky  winners  will  walk  off  with 
the  high-performance  workstations  pictured  here,  each  pre-loaded  with  the  world's  most  popular  word  processor,  To  be 
eligible  to  win,  just  send  us  a  completed  Official  Entry  Form,  available  from  participating  software  retailers  or  by  calling 
(800)  526-5167.  Details  and  Official  Rules  are  on  the  Official  Entry  Form.  ^  So  check  out  the  choices  and  enter  today. 

WordFferfect 
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notebook  co 


St  color  display  in  ? 
mputer.  Ever. 


In  its  review  of  our  UltraLite*  SL/25C 
notebook,  PC  Magazine  said,  "NEC 
is  about  to  make  the  future  of  porta- 
ble computing  a  whole  lot  brighterr 
We  couldn't  agree  more. 

The  best  color  display 
In  a  notebook.  Ever. 

The  fact  is,  NEC  is  the  first  to  offer 
an  active-matrix  TFT  color  screen 
in  a  notebook,  and  yet,  in  the 
words  of  PC  Magazine,  "its 
price  tag  rivals  lower-quality 
passive-matrix  offerings! 
What's  the  difference 
between  active-matrix 
and  passive-matrix 
color  screens?  One 
looks  vivid,  sharp  and  bright,  like 
your  desktop  monitor.  The  other 
doesn't.  One  can  be  viewed  from 
wide  angles.  The  other  can't.  One 
is  clearly  the  future  of  notebook 
computing.  The  other  isn't. 

The  best  processing 
technology  in  a  notebook.  Ever. 

To  quote  PC  Magazine  once  more, 
our  SL/25C  "has  more  going  for  it 
than  just  spectacular  color.  It's  also 
one  of  the  first  notebooks  to  use 
Intel's  new  25-MHz  386SL  chip  set: 

The  new  chip  provides  all  the  pro- 
cessing punch  of  a  386  desktop  PC. 
Offers  intelligent  power  management 
for  longer  battery  life.  And  runs  even 
the  most  complex  applications  at 


blazing  speed.  The  7.5  lb.  SL/25C 
comes  standard  with  2MB  of  RAM 
(expandable  to  10MB),  an  80MB 
hard  disk,  internal  floppy  and  64KB 
cache.  As  well  as  .  MS-DOS*  5.0  and 
Windows;"  loaded  and 

ready  to  ^^^^^^  run. 


It  does  everything 
a  powerhil  desktop  does. 
Except  chain  you  to  a  desk. 

There's  a  serial  port,  SuperVGA 
CRT  port,  PS/2'  mouse  port  and 
optional  internal  modem.  An 
enhanced  parallel  port  allowing 
improved  throughput  for  network 
connections.  And  an  optional  full- 


function,  portable  Docking  Station"" 
unit— with  two  expansion  slots 
and  a  3.5"  drive  bay— that  not  only 
turns  the  SL/25C  into  a  desktop  you 
can  take  anywhere,  it  also  gives  you 
other  options,  like  fully  integrating 
sound  and  image  to  create  your  very 
own  portable  multimedia  platform. 

A  powerhil  argument 
for  color,  right  here  in 
Mack  and  white. 

It  also  has  a  brilliant  VGA 
display.  A  palette  of  over  225.000 
colors.  A  fast  screen  refresh 
rate  (so  you  never  lose  your 
cursor).  And  a  "simul- 
taneous video" 
feature— so  the  image  you  see  on 
your  screen  can  also  be  viewed  on 
an  external  video  device,  like  a 
big-screen  projetior. 

What's  more,  the 
SL/25C  comes  with  an 
industry-leading 
2-year  limited 
warranty. 

Call  today. 

For  more  details,  call 
1-800-NEC-INFO.  Or  call  NEC 
FastFacts'-  at  1-800-366-0476, 
*ULSL25C  (8575252).  In  Canada, 
call  1-800-343-4418. 

Well  give  you  enough  information 
about  the  SL/25C  to  make  you  not 
want  to  be  without  it.  Ever. 
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Because  a  is  the  way  you  want  to  go. 
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NEC  Technologies  Inc. 

NEGUItraLiteSL/20 

NECUItraLiteSL/20P 

NEGUItralitelll 


Except  for  a  pen-touch  screen  and  its  cor- 
responding drop-off  in  battery  life,  the 
pen-based  NEC  UltraLite  SL/20P  is  the 
same  system  as  the  NEC  UltraLite  SL/20. 
But  there  are  features  other  than  the  pen- 
touch  screen  that  make  the  $3,298 
UltraLite  SL/20  and  the  $3,599  UltraLite 
SL/20P  worth  considering. 

Both  systems  are  based  on  Intel's 
.  power-conserving  386SL-20/ Intel  360 
chip  set.  which  uses  25-nanosecond 
SRAM  in  its  16K  four-way  set-associative 
write-through  cache.  Each  comes  with 
2MB  of  RAM  standard  (our  test  units 
had  the  4MB  maximum)  and  a  16-milli- 
second  86MB  Quantum  Go«Drive  GD-80 
IDE  hard  disk  that  has  an  integrated  32K 
DisCache  with  WriteCache  firmware — a 
combination  that  gave  these  units  well- 
above-average  scores  on  our  disk  test. 
DOS  5.0  and  Microsoft  Windows  3.0  were 
preinstalled. 

Each  has  an  excellent  9.4-inch  screen 
made  by  NEC  and  powered  by  a  Western 
Digital  WD90C20 
chip  set  with  256K 
of  video  RAM. 
The  display  was 
crisp  and  well  lit 
and  for  the  most 
part,  exceptionally 
clear.  Under  Mi- 
crosoft Windows, 
the  UltraLite  SL/ 
ZOP's  pen  per- 
formed adequate- 
ly; character  rec- 
ognition, however, 
was  slow,  tedious,  and  error-prone.  In 
each  case  the  keyboard  was  a  bit  sluggish. 
The  cursor  keys  are  laid  out  in  an  inverted 
T  but  double  as  Home,  End,  PgUp,  and 
PgDn  keys. 

Each  has  a  sturdy  construction  and  de- 
cent battery  life,  measuring  2.5  by  1 1 .5  by 
9.5  inches  and  weighing  6.4  pounds  with 
their  nickel  cadmium  batteries.  Battery 
life  on  our  Battery  Rundown  test  was  2 
hours  5  minutes  for  the  UltraLite  SL/20 


and  1  hour  .38  minutes  for  the  UltraLite 
SL/20P.  Under  test  conditions  simulating 
normal  use,  the  UltraLite  SL/20  lasted  3 
hours  45  minutes;  its  pen-based  twin 
lasted  2  hour  45  minutes. 

Like  most  other  SL-based  systems  in 
this  grouping,  these  two  yielded  slightly 
above-average  processor  scores  and 
above-average  memory  scores;  disk  per- 
formance was  significantly  above  average. 
Video  scores  were  on  the  high  side  of  av- 
erage. 

The  most  notable  option  offered  by 
NEC  for  its  UltraLite  SL/20  family  is  an 
$899  portable  docking  station  that  pro- 
vides two  free  slots  and  a  3.5-inch  drive 
bay  for  expansion.  This  is  offest  by  20- 
MHz  performance  and  an  unfriendly  key- 
board, leaving  the  SL/20  family  as  a  fair 
dektop  replacement. 

NEC  ULTRALITE  III 

NEC  Technologies'  NEC  UltraLite  III  is  a 
frustrating  combination  of  some  of  the 
best  and  some  of  the  worst  features 
present  today  in  notebook  PCs.  At  $3,298 
with  Microsoft  Windows  and  PFS: 
Windows  Works,  the  4.7-pound  portable  is 
one  of  the  smallest  fastest  systems  re- 
viewed here,  with  a  bright,  9.5-inch  LCD. 
A  L 1  -pound  power  supply  means  a  travel 
weight  of  less  than  6  pounds,  unless  you 
need  access  to  a  floppy  disk  drive.  The  ex- 
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NEC  UltraLite  III 
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tcrnal  1.44MB  unit  adds  another  1.2 
pounds.  A  tight  unresponsive  keyboard 
compromises  this  notebook's  usability,  as 
does  battery  performance  that  is  ad- 
equate at  best.  The  UltraLite  III  is  good 
for  traveling  light  when  a  floppy  disk 
drive  is  not  needed,  but  would-be  buyers 
have  to  answer  just  one  question:  Are  the 
compromises  too  great  to  make  the 
UltraLite  Ilia  viable  system? 

The  UltraLite  III  hearkens  back  to  the 


original  UltraLite.  Its  jet-black  1.5-  by 
1 1 .5-  by  9-inch  case  is  smaller  and  lighter 
than  those  of  the  other  machines  we  re- 
viewed and  fits  up  to  10MB  of  system 
RAM.  But  the  now  one-year-old  design  is 
beginning  to  show  its  age.  Edges  are 
sharp,  the  plastic  covers  for  connectors 
could  be  stronger,  and  trickle  charging 
the  nonremovable  nickel  cadmium  bat- 
tery with  the  unit  on  takes  8  hours  (but 
just  one  hour  with 
the  unit  off). 

In  terms  of  per- 
formance, the  20- 
MHz  Intel  386SX- 
based  UltraLite  III  is 
one  of  the  fastest 
systems  we  tested. 
Only  the  video  com- 
bination of  NEC's 
own  LCD  with  the 
popular  WD90C20 
video  chip  set  was  or- 
dinary, and  there  is 
no  simultaneous  video  support  through 
the  external  VGA  port.  In  particular,  the 
19-ms  60MB  Conner  hard  disk  (the  only 
one  NEC  offers)  with  its  32K  buffer  was 
the  second-fastest  among  20-MHz  sys- 
tems. The  battery  subsystem  brings  to 
mind  Dr.  Jekyll  and  Mr.  Hyde.  Good 
points  include  user-predetermined  screen 
and  hard  disk  time-outs  plus  system 
standby;  an  instant  standby  on/off  button 
is  located  on  the  system's  front  edge.  You 
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fbxPtx)  DevCon 

SmmalKit: 


This  year  we're  in  Phoenix.  We'll  be  showing  you  how  to  make  the 
most  of  the  hottest  DBMS  in  existence,  whether  you're  working  with 
Windows;  UNIX;  MS-DOS,'  or  Macintosh:  Sign  up  now 

The  FbxProFburth  Annual  Developer  Conference,  September  18-23, 1992. 
Call  (800)  927-6368,  Dept.  HK4,  for  details. 

Micmsoft 

Making  it  easier 

e  1992 UcronR CorponHn  Mny«MenM  PnmKine US*  rt*l>v.t*falotp.ltm»clfinSU&^mitifs>mOnSen 
MnlM«<i«gaeiMnclmiil>olj^Convul>f.licUMX^ 


COVER  STOBY 
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FACT  FILE 


NEC  UltpaLite  SL/20 

List  price  (tested  configuration):  S3.26S 
Tested  Configuration:  4MB  RAM,  80MB  Quantum 
hard  disk,  1 .44MB  lloppy  disk  drive,  DOS  5.0,  Microsofi 
Windows  3  1. 

Options:  2MB  RAM  upgrade,  $269,  with  125MB  hard 
disk.  $4,637;  docking  station,  $899, 2,400-bps  modem. 
$299,  9,600-bps  fax  modem.  $499:  carrying  case.  $89. 

NEC  UltraLite  SL/20P 

List  price  (tested  configuration):  $4,368 

Tested  Configuration:  same  as  NEC  UltraLite  SL/20. 

Options:  same  as  NEC  UltraLite  SL/20 

NEC  UltraLite  III 

List  price  (tested  configuration):  $2,968. 
Tested  Configuration:  4MB  RAM.  60MB  Conner  hard 
disk,  external  1  44MB  floppy  disk  drive,  DOS  5.0,  Mi- 
crosoft Windows  3. 1 .  PFSiWindowsWofks 
Options:  2MB  RAM  upgrade.  $269. 4MB  RAM  upgrade. 
$629.  math  coprocessor,  $579;  numeric  keypad.  $129. 
extra  battery,  $109;  battery  charger.  S299;  9.600-bps 
MNP  5  fax  modem.  $499;  carrying  case.  $89. 


NEC  Technologies  Inc.,  1414  Massachu- 
seits  Ave.  Boxbornti^h.  MA  017m:  HOO- 
SHS-mm,  50H-2b4-8m);  fax.  800-366-0476 
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Olivetti  ISC-Biinker  Ramo 

Olivetti  Notebook  S20 


FACT  FILE 


will  use  standby  often,  since  NEC's  1- 
hour  45-minute  battery  life  brings  up  the 
rear  among  notebooks  that  are  reviewed 
here,  and  cost  the  UltraLite  III  its  good 
Road  warrior  rating.  It  rates  as  a  good 
DOS  and  a  fair  Windows  system,  but  the 
compromises  are  too  great  to  make  it 
your  only  PC. 

The  keyboard  proved  difficult  to  use 
since  light  or  glancing  keystrokes  do  not 
always  register. The  keyboard's  only  good 
feature  is  that  NEC  silk-screened  useful 
system  functions  (like  LCD/CRT  and  Clk 
High  switches)  onto  it.  While  the  cursor 
keys  are  in  the  desired  inverted-T  layout, 
they  double  as  Home,  End,  PgUp,  and 
PgDn  keys  and  are  less  than  half  the  size 
of  standard  keys. 

NEC's  healthy  list  of  options  for  the 
UltraLite  III  includes  a  math  coprocessor, 
memory  upgrades,  a  9,600-bps  MNP  5  fax 
modem,  and  a  carrying  case.  The  com- 
pany issues  a  standard  one-year  parts  and 
labor  warranty  on  its  notebooks.  On-site 
service  is  available  only  through  dealers; 
technical  support,  available  weekdays 
and  is  toll-free. 
— MB  and  Matthew  J.  Ross 


The  $2,919  Olivetti  Notebook  S20  from 
Olivetti  ISC-Bunker  Ramo  has  an  inter- 
esting design  that  could  well  find  a  niche 
in  the  notebook  arena.  A  touch  pad  about 
the  size  of  a  business  card,  located  above 
the  keyboard  on  the  right,  works  much 
the  same  way  as  a  mouse  or  trackball  does 
to  control  the  cursor  under  Windows.  You 
can  operate  it  with  a  penlike  stylus  that 
ships  with  the  unit  or  just  press  it  with 
your  finger. 

Because  of  the  touch  pad's  placement, 
left-handed  people  may  prefer  the  PS/2 
mouse  port  on  the  unit's  side.  The  key- 
board, however,  with  dedicated  Home, 
End,  PgUp,  and  PgDn  keys  and  an  in- 
verted-T cursor-key  layout,  is  well 
thought  through  and  comfortable  to  use. 

Based  on  the  20-MHz  Am386SXL 
processor,  the  Olivetti  measures  2  by  1 1 .5 
by  8.3  inches  and  weighs  6.9  pounds  with 
its  nickel  cadmium 
battery.  Our  test  unit 
came  with  4MB  of 
RAM,  which  is  user- 
expandable  to  a 
6MB  maximum  with 
a  2MB  module  that 
sells  for  $240,  and 
room  for  an 
80387SX  math 
coprocessor.  It  had  a 
19-millisccond 
64MB  Conner  CP- 
2064  hard  disk  with  a 
32K  buffer  and  an  Epson  1.44MB  floppy 
disk  drive.  The  two  internal  modem  op- 
tions are  2,40()-bps  data-only  and  9,600- 
bps  send-fax.  The  8.8-inch  Seiko-Epson 
display  seemed  a  bit  small,  but  it  made  up 
for  its  size  in  clarity.  It  was  powered  by  a 
Cirrus  Logic  GD6 10/620  chip  set  with 
256K  of  video  RAM.  DOS  5.0  and  Mi- 
crosoft Windows  3.1  came  preinstalled. 


Olivetti  Notebook  S20 

Olivetti  ISC-Hiiiikir  Kuiiio.  2242?  L.  Apple 
Way  Ave.,  Spokane,  WA  W0I9:  m)-633- 
9909.  509-927-5600:  fax.  509-927-57(H) 


List  price  (tested  configuration):  S2.919 
Tested  Configuration:  4MB  RAM.  64MB  Conner  hard 
disk.  1  44MBfloppydiskdrive.  DOS  5.0.  Microsoft  Win- 
dows 3  1 .  carrying  case 

Options:  2MB  RAM  upgrade.  $240;  4MB  RAM  upgrade. 
S445.  DOS  5  0  and  Microsoft  Windows  3.1.  $1 19;  math 
coprocessor.  $149;  docking  station,  $640:  extra  battery. 
$85;  2,400-bps  modem,  $225;  9.600-bps  fax  modem, 
$375. 
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SUITABILITY  TO  TASK 

Olivetti  Notebook  S20 

POOR    mifl    GOOD  EXCEUENT 
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The  Olivetti's  performance  was  a 
shade  above  average  on  our  processor 
and  memory  tests  and  average  on  our 
disk  test.  Video  performance  on  the  video 
and  Graphics  Winmark  tests  was  in  the 
top  half  of  the  field.  Its  battery  life  was 
also  good:  2  hours  34  minutes  on  our  Bat- 
tery Rundown  test 
and  2  hours  45  min- 
utes under  test  con- 
ditions simulating 
normal  use. 

This  system  has 
only  recently  been 
made  available  in 
the  United  States. 
The  company  sells 
through  direct  mail 
only  and  covers  the 
system  with  a  one- 
year  warranty  on 
parts  and  labor.  Units  shipped  to  Olivetti 
ISC-Bunker  Ramo  for  repair  are  mirror- 
shipped  back.  Toll-free  technical  support 
is  available  24  hours  a  day,  7  days  a 
v/eek.—WPF 

PC  Brand  Inc. 

PC  Brand  386SX-25  Notebook 

Based  on  a  25-MHz  Intel  386SX  proces- 
sor, the  $1 ,944  PC  Brand  386SX-25  Note- 
book offers  solid  performance  for  a  low 
price. 

The  PC  Brand's  beige  plastic  case  ap- 
pears on  other  systems  as  well:  the  KRIS 
Master  386SX/25,  Poly  Notebook  320T. 
and  Positive  PC320ND.  As  certified  by 
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Bundle  up  with 
an  Everex 486/33. 


Wciiranty 


mi  „  


1 


For  a  limited  time  save  a  bundle  at  $2,999 


Everex has  never  made  an 
offer  like  this  before.  A  complete, 
fully  configured  upgradeable 
Tempo  M"  Series  /486  "DX  com- 
puter system  with 
all  the  capacity 
and  performance 
you  could  ever 
want.  All  you  do  is 
plug  it  in  and  use  it. 
It's  that  simple.  We  loaded  it  up  and 
priced  it  right  so  you  get  the  most 
for  your  money  Take  a  look  at  the 
extras  you  get  for  only  $2,999! 


■  120MB  Hard  I>ive 

'  Everex  Color' 
SVGA  MoniKJr 
with  u  2Kmm 
Dot  Pitch 

1 4MB  RAM  (expand- 
able to  32MB) 

•  Dual.r.S"  and  5.25" 
Roppy  Drives 

I  MS-DOS'  5.0 
(pa'itistalled) 

'  Microsoft"  W  indow's" 
(prcinstalledi 


■  Standard  101 -key 
Keyboard 

■  Microsoft'-compat- 
ible  Everex  Mouse 

•  Everex  Mouse  Pad 

•  f-rce  .1- Month 
On-Site  Serv  ice 
Warranty 

■  Free  One-Year  Parts 
and  I.;ib<)r  Warranty 


3.1 


thrre)*Qnt 


Don't  wait.  Contact  your  local 
Everex  reseller  now!  They're  ready 
to  work  with  you  to  take  advantage 
of  this  limited  time  offer.  You  won't 
find  an  offer  this  good  from  any 
mail  order  supplier. 

Call  today  and  get  one  of  the 
mo.st  popular  and  reliable  PCs  on 
the  market  —  as  well  as  the  com- 
plete support  and  service  that  only 
Everex  can  supply. 


lOK  \i)l)lll()N  \l  l\l()l<\t  \ll()\ 


or  the  Hverex  reseller  neaneM  you.  eall: 

1-800-262-3839 


EVER  for  Excellence* 


A1icfQ/4ge 

Computer  Centers 


PnmuttnfiK""*itfi'"i'Khtt'.lWV2.  Smftgrtifd rrtail pm  r  ttibffi  iioclujnMr  without nutirr.  C  1992  Evrrrt  SyUrmi.  Ik  AHnghl%  menrd  EVEftfarEXcelUncrita 
rtgntrrrjtrtulrmark.  andf-trrrt.  Trmpii.  and  Tempn  M art  iratlrmarki  tif  F.vtrrxSysitmi.  In*   Th*  littfl  Inudr  l4>goandi4KOatr  iradrmarkiaf  iiUflCt>rpt*retUtn 
Othfr  company  andprodmi  namri  amhe  regittrrrJ  iradtmarkt  i>f  their  rr\pe\ti\t  httUers. 
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PC  Brand  386SX-25  Notebook 


the  FCC,  the  case  was  originally  designed 
and  manufactured  by  Full  Power  Invest- 
ment Corp.  of  Taiwan.  Like  these  other 
notebooks,  the  PC  Brand  measures  2  by 
11  by  8.5  inches  and 
weighs  6.9  pounds 
with  its  nickel  cad- 
mium battery.  Our 
test  unit  came  with 
4MB  of  80-nano- 
second  RAM  (ex- 
pandable to 
16MB),  a  16-milli- 
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PC  Brand  386SX-25  Notebook 

POOR 

FAIR 

GOOD  OCEUfNT 

Road  warrior/communicationt^ 

• 

o 

o 

DOS  applications 

• 

• 

• 

• 

Windows  applications 

• 

• 

• 

o 

Dosktop  roplaconiant 

• 

• 

• 

o 

The  PC  Brand's  processor,  memory, 
and  video  scores  were  in  the  middle  of  the 
pack;  its  hard  disk  score  was  slightly  bet- 
ter. The  unit  s  battery  life  was  2  hours  28 
minutes  on  our  Battery  Rundown  lest; 
enabling  power-saving  features  pulled  an- 
other 17  minutes  of  life  from  the  system. 
Processor  and  disk  slowdowns  can  be  con- 
figured in  setup,  and  a  display  time-out 
feature  can  be  triggered  from  the  key- 
board. 

Key  combinations  that  control  the 
video  display  are  labeled  on  the  key- 
board. The  keyboard  itself  has  a  dicky 
feel  and  is  pleasant  to  use  except  for  some 
bad  key  placement:  Inverted-T  cursor 
controls  double  as  Home.  End.  PgUp,  and 
PgDn  keys,  and  the  Backslash  key  is  bur- 
ied to  the  left  of  the 
Spacebar. 

PC  Brand  offers  the 
standard  12-month 
parts-and-labor 
warranty;  extended 
service  is  available 
for  up  to  4  years  at 
$200  a  year.  The 


second  122MB  Seagate  ST9I44A  hard 
disk  subsystem  with  a  32K  buffer,  and  a 
1.44MB  floppy  disk  drive.  A  Chips  & 
Technologies  620  chip  set  with  256K  of 
video  RAM  powers  the  9-inch  Sharp 
screen.  The  carrying  case  is  included. 


FACT  FILE 


PC  Brand  386SX-25 
Notebook 

PC  Brand  Inc.,  405  Science  Dr.,  Moorpark, 
CA  93021;  800-722-7263, 805-378-6069; 
fax,  805-378-7801 


List  price  (tested  configuration):  S1 .944 
Tested  Configuration:  4MB  RAM.  BOMB  hard  disk. 
1 .44MB  floppy  disk  drive,  DOS  5.0,  Microsoft  Windows 
3.1 ,  mouse,  carrying  case. 

Options:  2MB  RAM  upgrade.  $1 50;  6MB  upgrade,  $450; 
8MB  RAM  upgrade.  $600;  1 4MB  RAM  upgrade.  $1 ,050; 
upgrade  to  80MB  hard  disk,  $100;  Microsoft  Windows 
3.1  and  mouse,  S99:  Microsoft  Windows  and  BallPoint 
trackball,  $195;  external  VGA  color  monitor,  $269;  exter- 
nal keyboard,  $59;  external  keyboard  adapter.  $12;  ex- 
pansion chassis,  $369;  extra  battery,  $59;  battery 
charger,  $1 5;  additional  AC  power  adapter,  $89;  car  bat- 
tery adapter,  $49;  2,400-bps  modem,  $119;  9,600-bps 
MNP  5  fax  modem,  $249. 

^l/g)  ON  READER  StRVKC  CAflO 


vendor  mirror-ships  repaired  units,  usu- 
ally within  48  hours,  A  toll-free  number 
provides  service  contact  and  free  nation- 
wide technical  support.  Among  the  many 
options  available  are  a  Microsoft  Win- 
dows/BallPoinl  Mouse  bundle,  a  car  bat- 
tery adapter,  and  a  9.600-bps  MNP  .'i  fax 
modem. — CK 

Polvwell  Computers  Inc. 

Poly  Notebook  320T 

Positive  Corp. 

Positive  PG320ND 

With  twins,  the  most  obvious  features  are 
usually  the  discrepancies.  Both  the  $2,379 
Poly  Notebook  320T  and  the  $2,299  Posi- 
tive PC320ND  are  based  on  a  20-MHz 
Intel  386SX  processor;  both  come  with 
4MB  of  RAM.  DOS  5.0.  Microsoft  Win- 
dows 3.1,  a  Logitech  mouse,  and  an  inter- 
nal 9.600-bps  fax  modem.  But  the  Poly 
features  a  130MBToshiba  IDE  hard  disk; 
the  Positive  has  a  60MB  Conner  but  adds 
Works  for  Windows.  With  this  pair,  how- 
ever, differences  don't  really  matter:  Both 
provide  average  performance  that  is  eas- 
ily matched  by  lower-priced  machines  in 
this  processor  class. 


SUITABILITY  TO  TASK 

Poly  Notebook  320T 
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Positive  PC320ND 
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Apart  from  color  (the  Poly  is  gray,  and 
the  Positive  is  beige),  the  plastic  cases  are 
identical:  2  by  11  by  8.5  inches  and  6.8 
pounds  with  the  nickel  cadmium  battery. 
Each  takes  up  to  16MB  of  RAM;  up- 
grades cost  $48  per  megabyte  from 
Poly  well  Computers  and  $100  from  Posi- 
tive Corp.  Both  have  a  1.44MB  floppy 
disk  drive  and  a  socket  for  a  coprocessor. 
The  Poly  has  a  9-inch  screen  made  by 
Toshiba;  the  Positive's  screen  comes  from 
Sharp;  both  screens  are  powered  by  a  Cir- 
rus Logic  GD610/620Cchip  set  with  256K 
of  video  RAM. 

Both  processors  were  uncached.  and 
while  the  Positive  scored  fourth  from  the 
top  among  SX/20s  on  our  memory  test, 
performance  on  the  rest  of  our  tests  was 
average  for  both  units.  Battery  life  for  the 
Poly  was  3  hours  7  minutes  on  our  Battery 
Rundown  test  and  3  hours  52  minutes 


FACT  FILE 


Positive  PC320ND 

Positive  Corp.,  405  Science  Dr.,  Moorpark, 
CA  93012. 800-252-6345, 805-523-0340; 
fax,  805-378-7823 


List  price  (tested  configuration):  $2,299. 
Tested  Configuration:  4MB  RAM.  60MB  Conner  hard 
disk.  1 .44MB  floppy  disk  drive.  DOS  5.0.  Microsoft  Win- 
dows 3.1 ,  Microsoft  Works  for  Windows,  mouse,  9,600- 
bps  fax  modem,  carrying  case. 
Options:  1  MB  RAM  upgrade,  $48, 4MB  RAM  upgrade. 
$160;  external  keyboard  and  VGA  monitor,  $350;  AC 
power  adapter,  $80;  car  battery  adapter,  $70;  leather 
carrying  case,  $100. 
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ADAPTER  TM 

OFF  YOUR  DESK, 


Older  Generation  Adapter 

Kodiak's  new  NotePort"'  is  a  breakthrough  in 
LAN  integration.  It  ports  your  notebook  or  lap- 
top to  the  Ethernet  LAN— but  doesn't  He  you 
to  a  jungle  of  desktop  cables,  adapters,  or  h-ans- 
formers.  The  only  Hiing  that's  on  your  desk 
is  NotePort's  tiny  parallel  port  connec- 
tor. And  it's  so  small  and  lightweight 
it  lets  you  attach  to  the  network  in 
a  flash.  NotePort  supports  both 
lOBase-T  and  coax  cabling  in  one 
unit  and  comes  standard  with  a  parallel 


New  Kodiak  NotePorC  Connector 


port  pass-through  for  easy  access  to  local 
printers.  Its  pre-built  NetWare™  drivers  make 
installation  one-step  easy  and  its  unique  inte- 
grated power  supply  eliminates  bulky  brick 
transformers.  For  order  informahon,  contact  the 
distributors  listed  below. 
a  List  Price  is  only  $399 
¥  5  Year  Warranty 
w  Toil-free  Technical  Support 

24  Hour  Replacement  Policy 
«  Made  in  USA 
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2338  Ridder  Park  Drive  •  San  Jost,  CA  95131  •  Phont:  408-441-6900  •  fat:  408-441-1273 
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CompuClas 


TRANSFERRING  YOUR  DATA  HAS  NEVER  BEEN  EASIER! 


LAPLINK  PRO 

LapUnk  Pro  is  the  ultimate  laptop 
transfer  utility  available.  Transfer  files 
directly  witti  the  included  cable  at  blaz- 
ing speeds.  Or  transfer  remotely  via 
modem.  Mouse  support  makes  it  easy 
to  manage  your  hard  disk,  set  up  new 
computers  and  more.  LapUnk 
will  even  install  itself 
on  the  remote  computer. 


no5 


FILERUNNER" 

Easy-to-use  synchronization  program. 
Identifies  and  transfers  latest  versions  of 
•II  your  files  to  all  your  PCs  .  .  .  no 
cables  or  modems.  Overwrite  Safe- 
guartP"  protects  data  if  a  file  is 
changed  on  more  than  one  PC.  Auto- 
matic file  compression  and 
Virex®  wms  detec- 
tion dunng  transfer. 


FILE 
iOJmEK 
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QEMM 

Break  through  memory  bamers  and  gam  the  advantages  of  more  memory. 
Get  more  room  for  bigger  spreadsheets,  bigger  data  bases,  more  colors, 
more  fonts  and  faster  processing.  Essential  for  Windows  t/»o 
3.  Novell.  Banyan  and  other  LAN  users. 


KONEXX-MODEM  Connection  Solutions 

The  KONEXX  Koupler,  Model  203  is  a  9600  baud  acoustic  coupler 
for  data  communications  in  the  field  using  cellular,  international  or  public 
'pay  phones.  The  KONEXX  Konmctor,  Model  112  is  an  external 
adapter  that  gives  modem  users  the  ability  to  communicate  over  any  dig- 
ital, multiline.  PBX  or  hotel  telephone  system  by  providing  an  interface 
through  the  handset  lack  of  the  telephone.  All  KONEXX  products  are  reli- 
able, compact  and  easy-to-use      koi  plkk  konnector 
— an  ideal  solution  for  the         $1AC  $1ACC 
office  or  traveling.  lUO  lUD 


B  Stacker  2.0 

Stacker  2.0  from  Stac  Electronics  is  award-vwnning  software  that  instantly 
and  safely  doubles  your  disk  capacity  by  compressing  and  decompressing 
your  data  without  losing  any  information.  Slacker  works  on  all  DOS-based 
computers,  and  is  ideal  for  laptops  and  notebooks  as  tQc\ 
well  as  desktop  systems.  O*/ 


D  Screenextender 

Screenexiender  displays  80  to  144  columns  across  your  screen,  allowing 
you  to  see  the  enure  width  of  your  document  while  editing.  Select  25  to 
60  rows  of  screen  height  to  edit  up  to  a  page  at  a  time.  Six  screen  fonts 
are  provided.  Unlocks  color  capabilities  of  VGA/EGA  displays.  Works  with 
SVGA  1800"  600).  VGA.  EGA.  CGA.  Hercules  and  gas 
plasma  |640 « 400)  graphics.  "OO 
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with  power  saving  enabled.  Surprisingly, 
the  Positive  lasted  only  2  hours  2  minutes 
on  the  Battery  Rundown  test  and  2  hours 
32  minutes  with  power  saving  enabled. 
On  both  machines,  power-saving  options 
include  hard  disk  standby,  keyboard-trig- 
gered display  standby,  and  CPU  doze  and 
sleep  modes. 

The  general  construction  is  decent  but 
could  be  sturdier  (on  the  Positive,  one  of 
the  flaps  covering  an  expansion  port 
snapped  off).The  slightly  clicky  keyboard 
is  easy  to  use:  It  features  an  embedded 
numeric  keypad  and  keyboard  control  of 
the  video  display.  Cursor  keys  are  laid  out 
in  an  inverted  T  but  double  as  Home, 
End,  PgUp,  and  PgDn  keys.  But  the  Poly 
on-screen  fonts  looked  thin  or  squashed. 

Both  companies  offer  a  one-year  war- 
ranty on  parts  and  labor  and  mirror-ship 
units  sent  to  them  for  repair.  Both  have 
toll-free  lines  that  of>erate  weekdays  and 
Saturdays  for  service  contacts  and  nation- 
wide technical  support. — CK 
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Poly  Notebook  320T 

Polywvll  C(>i))ptilcrs  Inc.,  hi -C  Airport 
Blvd..  S.  San  hrandsi  o.  CA  ^4()H0.  800- 
999-1278;  415-583-7222:  fax.  415-583-1974 


List  price  (tested  configuration):  $2,379 
Tested  Configuration:  4MB  RAM.  130MB  Toshiba 
hard  disk.  1 .44MB  floppy  disk  drive.  DOS  5  0.  Microsoft 
Windows  3.1.  mouse.  9.600-bps  fax  modem,  carrying 
case 

Options:  1MB  RAM  upgrade.  $48. 4MB  RAM  upgrade. 
$160.  math  coprocessor.  $159;  Microsoft  Windows  31 
and  mouse.  $80;  extra  battery.  $48;  car  battery  adapter. 
$1 00;  expansion  chassis.  $380;  2,400-bps  modem.  $1 65, 
9,600-bps  fax  modem,  $300. 
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OEM  Limited  Inc. 

Proteus  386/20NB 


Proteus  386/20NB 

OilM  Limited  Inc..  70  I  lufiship  Dr.. 
N.  Andover.  MA  01845: 8(X)-878-M27. 
508-686-4441;  fax,  508-688-3773 


List  price  (tested  configuration):  $1 .795 
Tested  Configuration:  2MB  RAM.  61MB  Areal  hard 
disk.  1  44MB  floppy  disk  drive.  DOS  50.  Microsoft  Win- 
dows 3  1  and  mouse,  carrying  case 
Options:  4MB  RAM  upgrade,  $285;  upgrade  to  80MB 
hard  disk,  $99;  upgrade  to  120MB  hard  disk.  $195;  up- 
grade to  230MB  hard  disk.  $645;  expansion  card,  $199; 
9,600-bps  fax  modem.  $249 

^)@)  ON  READER  SERVICE  CARD 


The  $1,795  Proteus  386/20NB  was  sub- 
mitted for  review  by  Proteus  Computers 
of  Hasbrook  Heights,  New  Jersey.  In  the 
course  of  our  testing,  however,  this  com- 
pany folded,  but  OEM  Limited  of 
Andover,  Massachusetts,  has  picked  up 
the  distribution  of  this  nondescript 
386SX/20.  Company  spokesperson  Krish 
Shetty  said  that 
OEM  Limited  was 
selling  the  system  to 
Proteus.  Now,  OEM 
Limited  will  sell  the 
system  direct  to  end 
users.  Its  $1,795 
notebook  repre- 
sents one  of  the 
most  low-priced  val- 
ues of  this  laptop 
roundup.  But  too 
much  of  its  appeal 
may  be  its  price. 

At  6  pounds  even  with  its  0.7-pound 
nickel  cadmium  battery  installed,  the  2- 
by  11.5-  by  8-inch  Proteus  is  also  one  of 
the  lightest  units  in  this  group.  Its  5MB 
RAM  capacity  is  also  among  the  lightest 
in  this  roundup.  Our  test  unit  came  with 
2MB  of  70-nanosecond  DRAM,  a  61MB 
IDE  Areal  MD-2060  hard  disk  (the  only 
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size  available),  a  TEAC  1.44MB  floppy 
disk  drive,  all  ports  except  an  expansion 
port,  and  an  85-key  keyboard.  The  video 
display  subsystem  consisted  of  a  nearly 
9-inch  Hitachi  display  powered  by  a  West- 
em  Digital  WD90C20  chip  set  with  256K 
of  video  RAM. 

Performance  was  average  across  the 
board,  though  both  its  video  and  Graphics 
Winmark  scores 
were  slightly  better. 
Due  to  its  small  size, 
battery  life  was  a 
dismal  1  hour  14 
minutes  on  the  Bat- 
tery Rundown  test 
and  1  hour  24  min- 
utes under  test  con- 
ditions simulating 
normal  use  (power 
saving  enabled). 
This  poor  battery 
performance,  com- 
bined with  just  one  modem  option,  make 
the  386/20NB  a  poor  Road  Warrior/com- 
munications notebook. 

A  few  drawbacks  marred  construction. 
The  small  size  and  light  weight  resulted  in 
a  flimsy  feel.  The  power  button  is  awk- 
ward to  use  and  unmarked,  too. The  small 
screen's  image  controls  are  difficult  to 
manipulate.  The  rearward  port  door  is 
frail,  and  the  latches  to  open  the  unit's 
screen  cover  are  hard  on  your  thumbs. 
The  keyboard,  however,  was  fairly  sturdy, 
with  large  keys  but  short  travel,  and  the 
AC  brick  was  pleasantly  small. 

OEM  Limited  had  not  flnalized  war- 
ranty and  support  details  when  this  review 
was  completed. — OR 
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Sanyo  Business  Systems  Corp. 

Sanyo  MBG-18NB6H 


You'll  know  the  Sanyo  MBC-18NB6H  is 
a  sturdy,  well-built  machine  when  you 
open  the  2-  by  12-  by  10-inch  case.  Its 
slightly  large  size  is  matched  to  a  slightly 
low  weight:  6.9  pounds  with  the  nickel 
cadmium  battery.  But  the  question  a  pro- 
spective customer  will  have  to  weigh  is, 
how  well  does  an  aging  technology  and  a 
$3,749  price  meet  future  computing 
needs? 

The  Sanyo  is  based  on  a  20-MHz  Intel 
386SX.  Our  test  unit  came  with  4MB  of 
70-nanosecond  DRAM  (5MB  maxi- 
mum), a  19-millisecond  60MB  Conner 
CP-2064  hard  disk,  1.44MB  floppy  disk 
drive,  parallel  and  serial  ports,  a  co- 
processor slot,  a  proprietary  slot  for  an  in- 
ternal 2,400-bps  modem,  and  DOS  5.0.  A 
third-party  mouse,  not  included  in  the 
price,  can  go  on  the  serial  port. 

The  video  display  subsystem  consists 
of  a  Sanyo  9-inch  cdgelit,  cold  fluorescent 
LCD  that  supports  just  8  shades  of  gray  at 
its  highest  resolution,  640-by-480;  most  of 
the  competition  provides  32  or  64  gray 
shades.  It  will  support  an  external  display 
at  640-by-480  with  16  colors,  but  not  si- 
multaneously. The  screen  is  powered  by  a 
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Sanyo  MBC-18NB6H 

Siiiiyii  Business  Systems  Corp.,  51  Joseph 
St.,  MooiuiMe.  NJ  07074:  H00-524-(m47, 
201 -440-9300;  fax.  201 -440- 1 755 


List  price  (tested  configuration):  $3,749 

Tested  Configuration:  6MB  RAM,  60MB  Conner  hard 

disk,  1  44MB  floppy  disk  drive,  DOS  5.0. 

Options:  2MB  RAM  upgrade.  $335;  extra  battery.  $55; 

batierv  charger,  $120;  quick-charge  AC  power  adapter. 

$199;  2.400-bps  modem,  $390;  carrving  case.  $70. 
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Western  Digital  WD37C65CJM  chip  set 
with  256K  of  video  RAM. 

The  Sanyo's  performance  ranges  from 
the  middle  of  the  pack  to  the  low  side  of 
average.  Battery  life  was  2  hours  15  min- 
utes on  our  Battery  Rundown  test  and  3 
hours  39  minutes  on  our  ZDigit  test. 

Unfortunately,  the  cursor  keys  double 
for  Home,  End,  PgUp,  and  PgDn.  A  rub- 
ber hide-away  handle  below  the  keyboard 
helps  you  carry  the  unit,  but  for  serious 
traveling,  you  would  be  better  off  with  the 
$70  carrying  case. 

Sanyo  offers  a  one-year  warranty  on 
parts  and  labor.  Customers  can  take  the 
notebook  back  to  the  dealer  or  mail  it  in, 
though  the  toll-free  technical  support  line 
is  helpful  in  identifying  and  resolving 
problems. — BG 

Sharp  Electronics  Corp. 

Sharp  PG-6781  Notebook 

The  Sharp  PC-6781  Notebook  is  remark- 
ably lightweight,  a  mere  4.9  pounds  with 
its  nickel  cadmium  battery.  Though  this 
low  weight  may  be  achieved  by  skimping 
on  battery  life,  the  Sharp  has  an  impres- 
sive array  of  utilities  for  conserving  power 
and  reducing  battery  drain. 

The  slim,  dark-gray  case,  measuring 
only  1.6  by  11  by  8.5  inches,  houses  many 
other  features  as  well.  There  is  a  built-in 
trackball.  A  switch  next  to  the  10-inch-di- 
agonal  Sharp  screen 


Sharp  PC-6781  Notebook 

Sharp  Electronics  Corp.,  P.O.  Box  650, 
Sharp  Plaza.  Mahwah.  NJ  07430;  800-237- 
4277,  201-529-9593;  fa.x,  201-529-9637 


List  price  (tested  configuration):  $4,448 
Tested  Configuration:  8MB  RAM.  BOMB  Western 
Digital  hard  disk.  1  44MB  floppy  disk  drive.  DOS  5.0. 
Options:  2MB  RAM  upgrade.  $299;  4MB  RAM  upgrade. 
$543.  numeric  keypad.  $119.  docking  station,  $999;  extra 
battery,  $119;  battery  charger,  $319,  2.400-bps  MNP  5 
modem.  $499. 
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cepts  I/O  devices  such  as  a  modem,  or  ad- 
ditional memory  up  to  32MB.  You  can 
also  add  memory  via  dedicated,  propri- 
etary slots  easily  accessible  from  the  bot- 
tom of  the  computer;  these  can  hold  2MB 
to  8MB  of  RAM. 

Our  $4,448  test  unit,  based  on  an  Intel 
386SL-20/Intel  360  processor  chip  set, 
had  16K  of  25-nanosecond  SRAM  with  a 
four-way  set-associative  write-through 


lets  you  toggle  be- 
tween reverse  and 
standard  video.  A 
PCMCIA  (Personal 
Computer  Memory 
Card  International 
Association)  inter- 
face card  slot  ac- 
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 POOH    tAW    GOOD  EXCtlUNI 

Road  warrior/communications^  O  O  O 
DOS  applications  9   ^    9  O 


Windows  applications 


Desktop  replacement 


cache).  It  came  with  6MB  of  RAM,  an 
80MB  hard  disk,  a  1.44MB  floppy  disk 
drive,  DOS  5.0,  and  Microsoft  Windows 
3.1.  Its  retail  price  includes  the  optional 
$499  9,600-bps  MNP  5  fax  modem. 

Helped  by  its  processor  cache,  the 
Sharp  yielded  slightly  above-average  pro- 
cessor and  memory  scores.  Its  16-ms 
80MB  IBM  WDA- 
280  IDE  hard  disk 
was  an  average  per- 
former (it  is  not  re- 
movable and  there- 
fore cannot  be 
upgraded).  Video 
performance  was 
average.  The  life  of 
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FOUR  GIGABYTES  FOR 
THEPRKEOFTWa 

Here's  your  first  indicatorpf  a  brighter 
economy.  Introducing  DATaVault~4000- 
the  price/performance  breakthrough  in  DAT 
tcchnoloi;\ . 

Twice  th*  ccqpcKity.  Twic*  th* 
perfforimmc*.  Sow  pric*.  Only 
DAlaVauli  4000  offers  4GB  capacity  and 
20MB  per  minute  backup/recovery  speed  at 
the  same  price  other  companies  charge  for 
2GB,  10MB  per  minute  DAT  systems. 

Th«  iHiivMsal  Bolutioti. 
W  hether  your  needs  are  for  stand- 
.ilone  environments,  peer-to-peer  or 
server-based  networks,  DATaVault 
4000  delivers  the  high-capacit)^ 
high-performance  security  you 
need  to  protect  critical  data.  It 
supports  a  number  of  operating 
platforms,  including  Artisoft's 
LANtasticr  LAN  Manager," 
OS/i:  Macintosh*  and  Unix.*  And 
1  )ATaVault  4000  is  available  in 
NetWare"-  certified,  ProLine" 
configurations  for  Novell*  networks. 
Two'yaar  warranty,  48-ho«r 
factory  sorvic*.  Like  every  Tecmar 
dn\  e,  DATaVault  4000  is  backed  by 
)ur  full  two-year  warranty  and 
QuickTum"'  48-hour  repair  service. 
All  this  at  a  price  the  country's 
been  waiting  for. 
Call  1-800-4-BACKW. 
DATaN'ault  4000.  The  best  news  yet  in 
economic  data  recovery. 


AHE30NCOMRWY 

All  Tecmar  products  arc  trademarks  or  registered  trademarks  of  Tecmar.  Other  brand  and  product  names  are  trademarks  or  registered  trademarks  of  their  respective  companies. 

©Copyright  Tecmar,  a  subsidiary  of  Rexon,  Inc.  1992.  All  rights  reserved. 
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the  0.8  pound  battery  was  a  dismal  1  hour 
47  minutes  on  our  Battery  Rundown  test 
and  2  hours  4  minutes  under  test  condi- 
tions simulating  normal  use.  The  battery 
life  was  certainly  a  casualty  of  the 
system's  crash  diet. 

The  Sharp's  cursor  keys  are  in  the  pre- 
ferred inverted-T  configuration,  but  they 
double  as  Home,  End,  PgUp,  and  PgDn. 
The  feel  of  the  keyboard  is  acceptable, 
but  there  isn't  quite  enough  resistance  in 
the  touch.  Screen  contrast  is  good  and  the 
display  is  sharp  (no  pun  intended). 

Sharp  Electronics  Corp.  warranties 
parts  and  labor  for  one  year,  but  you  ship 
the  unit  to  the  retailer  or  manufacturer  at 
your  own  expense.  Repair  time  is  gener- 
ally three  days.  The  service  contact  and 
technical  support  lines  are  toil-free. — SC 


Swan  Technologies  Inc. 

Swan  Wm%  Notebook 
Swan  386S)(/20  Notebook 

Though  the  $1,880  Swan  386SX/25  Note- 
book is  one  of  the  least  expensive  25- 
MHz  386SXs  reviewed  and  closely  re- 
sembles the  Insight  386-25SXL 
Notebook,  it's  a  solid  product  with  a 
highly  competitive  feature  set.  If  price  is 
your  ultimate  concern,  this  Taiwanese  im- 
port is  not  a  bad  value. 

Our  test  unit  measured  1 .8  by  1 1  by  8.5 
inches  and  weighed  5.8  pounds  with  its 
nickel  cadmium  battery.  It  had  a  low- 
power,  3. 3-volt  Am386SXL/25  processor, 
3MB  of  DRAM  (1MB  standard.  8MB 
maximum);  a  removable  19-millisecond 
80MB  Conner  CP-2084  hard  disk  (42MB 
and  120MB  sizes  available);  a  1.44MB 
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Epson  floppy  disk  drive;  ports  (parallel, 
serial,  power.  PS/2,  and  VGA);  an  80-key 
keyboard,  DOS  5.0,  and  Microsoft  Win- 
dows 3.1.  The  video  display  subsystem 
consists  of  a  10-inch  Samsung  LCD 
screen  powered  by  a  Chips  &  Technolo- 
gies F82C456  chip  set  with  256K  of  video 
RAM.  Modem  options  are  2.400  data  or 
9,600-bps  fax.  Three  slots  and  two  slot 
bays  on  the  side  allow  additional  expan- 
sion. 

The  Swan  386SX/25's  performance 
scores  tended  to  the  low  side  of  average; 
good  enough  for  DOS,  okay  for  Windows. 
Its  battery  life  was  1  hour  36  minutes  on 
our  Battery  Rundown  test  and  2  hours  4 
minutes  under  test  conditions  simulating 
normal  use.  An  internal  standby  battery 
lets  you  swap  the  external  battery  without 
turning  off  the  power. 

The  case  construction,  however,  has 
some  drawbacks.  Like  the  Insight,  the 
Swan  386SX/25's  front  clasp  feels  like  it 
will  break.  Home,  End.  PgUp,  and  PgDn 
keys  are  combined  with  the  cursor  keys, 
and  as  with  the  Insight,  you  must  open  the 
plastic  rear  panel  to  plug  in  the  AC  power 
cord.  On  a  positive  note,  the  power  brick 
is  small,  the  battery  is  easy  to  install  and 
remove,  and  there  are  nicely  varied 
power-conservation  features,  including 
standby,  LCD  and  hard  disk  time-out. 

SWAN  386SX/20  NOTEBOOK 

The  Swan  386SX/20  Notebook,  based  on 
an  AMD  CPU.  measures  2.1  by  1 1  by  8.5 
inches  and  weighs  7  p>ounds  with  its  nickel 
cadmium  battery.  Our  $1,995  test  ma- 
chine had  4MB  of  system  RAM  (1MB 
standard,  8MB  maximum),  a  non- 
removable 19-millisecond  60MB  Conner 
CP-2024  hard  disk  (42MB,  61MB,  and 
120MB  units  available),  a  1.44MB  Epson 
floppy  disk  drive,  an  80-key  keyboard,  all 


the  usual  ports  behind  a  solid  rear  door, 
DOS  5.0.  and  Microsoft  Windows  3.1. 
Originally  the  unit  had  a  slightly  smaller 
screen,  an  8-inch-diagonal  Samsung, 
though  the  newer  versions  of  this  model 
come  with  a  10-inch,  64-shade  LCD 
screen. 

The  Swan  386SXy20  Notebook's  per- 
formance was  average,  with  the  exception 
being  the  battery  life:  2  hours  39  minutes 
on  our  Battery  Rundown  test  and  3  hours 
52  minutes  on  our  ZDigit  test. 

The  80-key  keyboard  is  a  bit  larger 
than  the  25-MHz  model's  and  has  good- 
size  keys  with  decent  travel,  but  the  cur- 
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Swan  386SX/25  Notebook 

List  price  (tested  configuration):  $1 .880 

Tested  Configuration:  4MB  RAM.  80MB  Conner  hard 
disk.  1  44MB  floppy  disk  drive.  9,600-bps  fax  modem. 
DOS  5  0.  Microsoft  Windows  3.1 ,  carrying  case 
Options:  2MB  RAM  upgrade.  $1 90: 4MB  RAM  upgrade, 
$370.  6MB  RAM  upgrade.  $550;  Microsoft  Windows 
3.1,  $79:  matli  coprocessor,  $105:  numeric  keypad,  $49; 
quick  ctiarger.  $99: 2,400  bps  modem.  $1 19: 9,600-bps 
fax  modem.  $229. 

Swan  386SX/20  Notebook 

List  price  (tested  configuration):  $1,995 
Tested  Configuration:  8MB  RAM,  60MB  Conner  tiard 
disk.  1  44MB  floppy  disk  drive,  DOS  5.0,  Microsoft  Win- 
dows 3  1 

Options:  2MB  RAM  upgrade,  $190: 4MB  RAM  upgrade. 
$370.  6MB  RAM  upgrade.  $550:  Microsoft  Windows 
3  1,  $79.  matfi  coprocessor,  $105,  numeric  keypad.  $49: 
extra  battery,  $79:  quick  cfiarger,  $89: 2,400-bps  modem, 
$119,  carrying  case.  $59 


Swan  Technologies  Inc.,  3075  Research  Dr., 
Stale  College.  PA  m04-Q^59:  SW-4M- 
W44,  H14-23H-182():  fa.x,  {iI4-2.i7-445() 
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This  way 
to  the  future. 


obsolescence  is  a 
thing  of  the  past. 


Investment  Protection.  The  last  thing  >'ou  want  your  next  PC  to  be  is  obsolete.  So  Zseries  offers  an 
unprecedented  range  and  economy  of  upgradeability  to  protect  your  investment.  Change  a  single  chip 
or  an  entire  module.  Enhance  performance,  add  memory  or  stack  drives.  You  can  even  upgrade  your 
black-on-white  notebook  display  to  active-matrix  color.  And  watch  the  value  of  your  investment  grow. 


YouVe  got 
connections. 


Integrated  Connectivity.  The  next  level  of  PC  productivity  lies  in  networking.  And  Zseries  sets  the 
standard  for  Integrated  Connectivity  with  Novell*  NetWare?  Microsoft*  LAN  Manager™  and  Banyan* 
VINES*  client  shells  pre-installed.  Ethernet*-compatible  High-Speed-Communications  pipes.  And 
we're  already  thinking  about  what  comes  next.  It's  all  part  of  Thinking  Ahead. 


Introducing 
Z  series. 

Your  future 
is  built  in. 


The  Zseries  of  desktop  and  notebook  PCs  and  servers  isn't  just  fresh  thinking.  It's  a  whole  new  way 
of  thinking.  It  views  PCs  as  a  long-term  investment,  and  has  the  vision  to  protect  it.  It  makes  future 
changes  part  of  a  master  plan.  It's  called  Thinking  Ahead. 


Z'NOTE™ 

Voted 

BEST  OF 

COMDEX. 

Shown  with 

industiy- 

acclaimed 

READYDESK™ 
port  repli- 
cator for 
Irtsiant  access 
to  peripherals. 


consistency  of  component  design  for  streamlined  support  and  constant  productivity  in  a  changing 
world.  Thinking  Ahead  means  you  won't  have  to  rethink  your  investment.  Ever. 

Call  1-800-472-3699,  ext.  111.  We'll  be  glad  to  send  you  more  information  about  theZseries.  We 
know  that  sooner  or  later  you'll  come  around  to  our  way  of  thinking.  It's  called  Thinking  Ahead. 


ZENITH    DATA  SYSTEMS 

A  Bull  Company 


Thinking  Ahead. 


Z'VISION'" 

Z'SERVER" 

Full  line  of 

Superior 

VCAySVGA 

scalability 

monitors. 

and  balanced 

including 

performance 

multi-sync 

network 

and  Hat- 

servers. 

screen 
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Foldout  slip-sheet 


1.  Open  the  foldout  page 

2.  Insert  this  sheet  with 

1.  Front  side  touching  the  free  page 

2.  Arrow  pointing  to  the  fold 

3.  Slice  the  folded  edge 

4.  Close  the  page  and  slip-sheet 


Free  end 


FoM 


Col- 


li 
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Back 


Follow  instructions  on  the  other  side 


The  awkward  years 
are  behind  you. 


Easy  lb  Use.  Finally.  This  is  the  PC  as  it  ought  to  be.  You're  up  and  mnning  in  minutes.  The  con- 
nections are  self-configuring,  MS-DOS*  5.0  and  Microsoft  Windows™  3.1  are  optimized  and  pre- 
installed,  the  mouse  is  included,  the  upgrades  are  literally  a  snap  and  unlimited  support  is  toll-free. 
Even  the  manuals  have  been  simplified.  We  know  you  need  to  focus  on  the  growing  demands  of 
your  work  rather  than  on  your  tools.  So  we  made  it  easy. 


It's  a 
grand  design. 


Design  &  Ergonomics.  Someone  had  to  do  it.  Someone  had  to  make  growth  and  change  part  of  a 
grand  design.  An  elegant  vision  that  appeals  to  the  eye  as  well  as  the  intellect,  it  begins  with  crisp, 
cool  aesthetics  that  invite  interaction  all  across  theZseries  landscape— and  it  extends  to  a  careful 
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Z'STATION 


4-Slot  Tijwer 
Configura- 


uon 


Z«SPORT" 

AfTordable 
SX  notebook 
with  signin- 
cant  expan- 
sion options 
using  AT 
docking  unit 


Z'NOTE 

Daybright 

black-on-white 

display 

upgradeable  to 

active-matrix 

color 


Z«SPORT 


Z-NOTE 


Z»STATION 
ISA  EISA 


Z-SERVER 
EISA 


Processor/MHz  i386»sx/25 

i486*SX/20 

i486SX/25 


i386SL/20 
i386SL/25 


i386SXy25  i486SX/20  i486SX/25 

i486SX/20  i486DX/33  i486DX/33 

i486SX/25  i486DX2/50  i486DX/50 
i486DX/33 


Storage     60,85. 120MB* 


Memory  2/8MB* 

(Standard/ Max)     4/ 1 2MB' 

Video     VGA  display  up  lo 
64  gray  scales 


Pre-installed  ms-dos  5.0  with  apm 
Operating  Systems 

Integrated  n/a 
Connectivity 


Upgrade  Options     Memoiy,  HDD,  Coprocessor 


60.85. 1 20MB" 


2-4V12MB 


Mouse  Optional 
Battery  Life     2  or  2.5  hours  under 

APM* 

Weiglit     6  or  6.2  lbs.' 


Optional 
Peripherals 


AT  Docking  Unit 
3  slots  AT  compatible 
2  half-height  drive  bays 


VGA  display  up  to  64  gray 
scales  or  active  matrix  color 


MS-DOS  5.0  with  APM. 
Microsoft  Windows  3. 1 

Novell  NetWare.  Microsoft 
LAN  Managec  Banyan 
VINES  client  shells 
pre-installed 

Video  display.  Memory.  BIOS. 
HDD,  FDD.  Coprocessor 


Logitech"*  UackMan* 
Portable 

4-10  hours  under  Premier 
System  Management" 
(V,  less  in  color) 

5.9  or  6.5  lbs." 

READYDESK 
port  replicator 


80,120,  120,200,400MB 
200, 400MB 

4/64MB      4-8'/ 128MB 


Integrated  SVGA  a  1024x768 
resolution  with  16  colors. 
Upgradeable  to  256  colors. 

MS-DOS  5.0 
Microsoft  Windows  3. 1 

Novell  Netware.  Microsoft 
LAN  .Manager.  Banyan 
VINES  client  shells 
pre-installed 

CPU.  Memoiy.  BIOS.  FDD. 
HDD.  Coprocessor.  OverDrive™ 
processor.  Windows  accelerator 
module  (WAM).  SCSI  module. 
SCSI  tape  backup.  SCSI  hard 
drive 

Microsoft  TWo-button 


N/A 

N/A 
N/A 


300.400.500MB- 
(up  to  eight) 

4-8VI92MB 


Integrated  SVGA  9  1024x768 
resolution  with  1 6  colors. 
Upgradeable  to  256  colors. 

MS-DOS  5.0* 


Novell  NetWare.  Microsoft 
LAN  Manager.  Banyan 
VINES,  SCO™  UNK»" 


CPU.  Cache.  BIOS.  HDD. 
FDD.  Coprocessor.  OverDrive 
processor.  SCSI  streamer  and 
DAT  tape  drives.  CD-ROM 
drive.  L.\N  boards.  Serial 
port  boards 

Optional 
N/A 

N/A 
N/A 


ZENITH    DATA  SYSTEMS 

A  Bull  Company 


Thinking  Ahead. 
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Portable  PCs 


sor  keys  are  in  an  L-shape  layout.  The 
Epson  (loppy  disk  drive  has  a  weak  feel, 
but  the  rest  of  the  case  is  sturdy,  including 
the  interface  port  door. 

Swan  warranties  its  notebooks  for  one 
year  on  parts  and  labor;  technical  support 
is  toll-free.  The  unit's  modular  design  fa- 
cilitates troubleshooting,  parts  shipment, 
and  repairs. — OR 


Tandy  Corp. 

Tandy  4860  HD 
Tandy  3830  SL 


At  $3,499.  the  Tandy  4860  HD  is  the  most 
expensive  33-MHz  486DX  notebooks  in 
this  roundup  (the  units  from  Aquiline  and 
Compudync  Products  are  cheaper),  but  it 
still  costs  less  than  many  of  the  20-  and 
25-MHz  systems  we  saw.  In  fact,  its  price 
and  service  are  its 
greatest  strengths. 

The  Tandy  4860 
HD  measures  1.7 
by  1 1  by  8.7  inches 
and  weighs  5.8 
pounds  with  its 
nickel  cadmium 
battery.  It  arrived  in 
a  slim,  minimally 
packaged  box  that 
included  the  unit, 
an  AC  brick  and 
power  cord,  a  bat- 
tery, and.  in  PC 
Magazine  Labs" 


SUITABILITY  TO  TASK 

Tandy  4860  HD 

rooB  fAin 

GOOD  IxaLUNT 

Road  warrior/communications^  Q 

o 

o 

DOS  applications               ^  ^ 

• 

o 

Windows  applications          ^  ^ 

o 

o 

Desktop  replacement           ^  9 

o 

o 

Tandy  3830  SL 

POOtI  FAJR 

GOOD  EXOUiNI 

Road  warrior/communications^  ^ 

o 

o 

DOS  applications                ^  ^ 

• 

o 

Windows  applications          ^  ^ 

• 

o 

Desktop  replacement           ^  ^ 

o 

o 

slower  than  the  Compudyne  486DX/33's 
130MB  Toshiba  unit.  Also.  63MB  seems 
scant  space  when  you  consider  the 
workload  a  486/33  usually  faces.  The  bat- 
tery life  was  2  hours  15  minutes  on  our 
Battery  Rundown  test  and  2  minutes  23 
seconds  with  power-saving  features  en- 
abled. However,  the  Tandy  4860  HD's 
power-management  system  does  not  al- 
low for  the  specific  setup  of  screen  time- 
outs. Instead,  it  has  an  "automatic"  time- 
out set  for  about  5  minutes.  The  Tandy 
4860  HD's  time  on  our  ZDigit  Rundown 
test,  then,  was  not  as  good  as  those  of 
similar  systems  because  under  our  test 
conditions,  the  screen  is  kept  on  at  least  3 
minutes  longer  for  each  test  cycle.  Over 
ten  test  cycles,  for  example,  the  screen  is 
on  for  an  additional  30  minutes.  Power- 
management  utilities  can  be  turned  on  or 
off  but  not  set  to  different  times  by  the 
user. 

The  case's  con- 
struction was  rea- 
sonable, but  a  stron- 
ger case  would  re- 
assure potential 
buyers.  It  is  very 
close  to  the  case  fea- 
tured in 
Compudyne 
Products's  note- 
books, but  Tandy 
doesn't  offer  an  in- 
ternal trackball.  Its 
84-key  layout  was 
usable  but  lacked 
full  key  travel.  In- 
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case,  DOS  documentation  only  (Tandy 
was  still  printing  the  system  documents). 
Internally,  you  will  find  4MB  of  RAM 
standard  (20MB  maximum),  a 
coprocessor  slot,  a  19-millisecond  63MB 
Western  Digital  WDAH260-()0  hard  disk 
with  a  32K  buffer, a  1.44MB  Epson  floppy 
disk  drive,  and  the  usual  complement  of 
ports.  A  9.6(X)-bps  fax  modem  is  optional. 
DOS  5.0.  Windows  3.1.  and  Works  for 
Windows  2.0  are  preinstalled  on  the  hard 
disk  and  included  in  the  price.  The  9.5- 
inch  monochrome  display  is  made  by 
Sharp  and  powered  by  a  Cirrus  Logic  chip 
set  with  256K  of  video  RAM. 

In  terms  of  performance,  the  Tandy 
4860  HD  ran  a  close  race  with  its  closest 
competitor,  the  Compudyne  486DX/33/ 
33.  Both  had  strong  scores,  but  the  Tandy 
4860  HD's  Western  Digital  hard  disk  was 


stead  of  making  space-saver  keys  half- 
height.  Tandy  made  them  half-width — 
even  more  prone  to  typos,  at  least  for  us- 
ers who  have  thick  fingers.  This  includes 
not  only  the  function  keys  but  also  the 
cursor  kevs. 


Tandy  4860  HD 

List  price  (tested  configuration):  $3,439 
Tested  Configuration:  4MB  RAM.  60MB  Western 
Digital  hard  disk.  1  44MB  floppy  disk  drive.  DOS  5.0,  Mi- 
crosoft Windows  3  1 

Options:  4MB  RAM  upgrade.  $399.95;  extra  banery. 
S10995,  trackball,  $99.95;  9.600-bps  fax  modem, 
$199.95;  fabric  carrying  case,  $39.95;  leather  carrying 
case.  $99  95 

Tandy  3830  SL 
List  price  (tested  configuration):  S2.999 
Tested  Configuration:  4MB  RAM.  80MB  Conner  hard 
disk.  1  44MB  tloppv  disk  drive,  DOS  5.0,  Microsoft  Win- 
dows 3  1 

Options:  2MB  RAM  upgrade.  S399  95;  6MB  RAM  up- 
grade. SI. 099;  docking  station.  $699,  extra  battery, 
$199  95, 9,600-bps  fax  modem,  $199  95.  fabric  carrying 
case,  $39.95;  leattier  carrying  case,  $99  95. 


7<j;i</v  Corp..  1801)  One  Tandy  Center, 
Fort  Worth.  TX  76/02.  Hn  mSOll 

ON  READER  StHVlCt  CARD 


TANDY  3830  SL 

Based  on  a  25- MHz  Intel  386SL  proces- 
sor, the  $2,999  Tandy  3830  SL  measures 
1.7  by  11.7  by  8.7  inches  and  weighs  5.9 
pounds  with  its  nickel  hydride  battery. 
Even  with  its  $3,000  price,  it's  a  decent 
value,  but  with  just  a  $500  difference  be- 
tween this  25-MHz  386SL  and  a  486/33, 
you  may  opt  for  the  Tandy  4860  HD. 

The  processor's  1 6K  of  25-nanosecond 
SRAM  cache  helped  it  win  very  competi- 
tive scores  on  our  processor  and  memory 
tests.  The  unit  also  ranked  third  on  both 
our  video  and  Graphics  Winmark  tests, 
though  the  Toshiba  MK2124  IDE  hard 
disk  trailed  the  pack.  Its  battery  lasted  2 
hours  39  minutes  on  our  Battery  Run- 
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She's  5  years  old 
She's  already  had 

7names, 
16  identities  and 

21  homes. 


Every  year  thousands  of  children 
are  kidnapped  by  their  own  par- 
ents. Beginning  the  tragic  ordeal 
of  life  on  the  run.  Child  Find 
offers  an  end  to  the  running. 
With  our  toll-free  number  and 
our  mediation  program,  we  offer 
a  way  out  for  the  parents  and  for 
the  kids. 

Fbr  us,  it's  a  labor  of  love.  But 
unfortunately,  we  can't  operate 
on  low  alone. 

To  find  out  how  you  can 
help,  or  if  you  need  our  help, 
please  call  1-«00-A-WAY-OUT. 
And  help  another  child  find  a 
more  peaceful  future. 


CHILD  RIMD  OF  AMERICA  INC 


Portable  PCs 


down  test  and  2  hours  30  minutes  on  our 
ZDigit  test.  The  Tandy  3830  SL  suffered 
the  same  problem  as  its  486  cousin  in  set- 
ting the  screen  backhght  time-out.  As  with 
the  Tandy  4860  HD,  its  automatic  time- 
out intervals  gave  the  unit  poorer  scores 
than  it  otherwise  would  have  had. 

The  rest  of  the  units  gear  is  fairly  typi- 
cal and  consists  of  2MB  to  8MB  of 
DRAM,  an  80MB  Conner  IDE  hard  disk 
(no  other  size  is  presently  available),  a 
9.8-inch  monochrome  Sharp  LCD  screen, 
a  1.44MB  Mitsumi  floppy  disk  drive,  the 
requisite  ports,  DOS  5.0,  and  Microsoft 
Windows  3.1. 

There's  even  an  84-key  keyboard  with 
the  built-in  trackball  sported  by  the 
Compudyne  portable  but  missing  from 
Tandy's  486/33  notebook.  The  trackball 
rests  above  the  keyboard,  awkwardly 
placed  close  to  the  display  hinge.  Users 
will  almost  certainly  have  to  rest  their 
hands  on  the  keyboard  after  more  than  a 
few  minutes. Though  the  keyboard  gives  a 
good  try  at  a  full-size  feel,  its  key  travel  is 
noticeably  short.  Though  the  case  is 
sturdy,  the  power  key  and  the  floppy  disk 
drive  feel  flimsy. 

Tandy  offers  a  standard  one-year 
parts-and-labor  warranty  on  both  ma- 
chines. A  point  in  Tandy's  favor  is  that  you 
can  take  the  unit  in  for  service  at  any  Ra- 
dio Shack  Authorized  Service  Center  or 
authorized  dealer. Technical  support  is  via 
regular  toll  calls. — OR 


Tartan  Computers 

Tartan  NP-925 


The  $2,199  Tartan  NP-925  is  close  kin  to 
the  Micro  Express  NB925  and  the 
NoteStar  NP-925  386SX/25.They  differ  in 
their  respective  engines  but  share  the 
same  modular  de- 
sign— right  down  to 
the  size,  weight, 
keyboard,  and  ac- 
cessories. 

Like  these  other 
clones,  the  Tartan 
measures  1.8  by  12 
by  9.5  inches  and 
weighs  7.8  pounds 
with  its  twin  nickel 
cadmium  batteries. 
Based  on  a  power- 
conserving  25-MHz 


SUITABILITY  TO  TASK 


Tartan  NP-925 


.000  ExcaiM 


Road  warrior/communications  ( 


o  o 


DOS  applications 


o 


Windows  applications 


o  o 


Desktop  replacement 


o  o  o 
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Tartan  NP-925 

Tarlan  i  Dmpiiicrs.  44  \\  .  I  crris  St., 
i:.  Brunswick.  .WJ  mS-.m-im): 

fax.  m-.m-mo 


List  price  (tested  configuration):  $2,199 
Tested  Configuration:  4MB  RAM.  124MB  Toshiba 
hard  flisk,  1  44MB  t  loppy  disk  drrve,  DOS  5.0,  Microsoft 
Windows  31,  carrying  case 
Options:  2MB  RAM  upgrade,  $52;  math  coprocessor. 
SI  59.  external  keyboard,  $42,  extra  battery,  $56:  battery 
charger,  $159;  SCSI  adapter,  $79;  2,400-bps  modem, 
$110;  2,400-bps  MNP  5  modem,  S150;  9,600-bps  fax 
modem.  SI  50 

^^/S)  ON  READER  SERVICE  CARD 


Am386SXL  processor,  our  test  unit  ar- 
rived with  4MB  of  DRAM  (2MB  stan- 
dard to  8MB  maximum),  a  17-millisecond 
130MB  Toshiba  MK2I24FC  hard  disk 
(also  available  in  40MB  or  80MB),  a  Citi- 
zen 1.44MB  floppy  disk  drive,  parallel 
and  serial  ports,  an  84-key  keyboard,  and 
DOS  5.0  (Microsoft  Windows  is  available 
at  an  extra  cost).  The  video  display  sub- 
system consists  of  a  10-inch  Sanyo  LCD 
driven  by  a  Chips  &  Technologies 
F82C456  chip  set  with  256K  of  video 
RAM.  A  9.600-bps  fax  modem  costs 
$  1 50;  a  coprocessor.  $  1 59. 

In  place  of  a  docking  station  or  expan- 
sion port.  Tartan  Computers  uses  the 
same  twin-battery- 
pack  design  found  in 
the  Micro  Express 
and  NoteStar  note- 
books. All  the  de- 
vices that  you  would 
hook  to  a  docking 
station  are  available 
as  snap-in  modules 
that  attach  to  the 
main  unit  in  place  of 
one  of  the  batteries. 
You  can  run  the  unit 
on  one  battery  or  on 
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Hie  new  TI  TravelMate  '  4000  family, 
"four  windows  to  the  future.    ,  ,, 


Nowyoucansrepupto 
WKTKKon  486™  power  with  intc- 
Ri \i>i TORI s'  crated  Windows'^'"  3,1 
;inJ  DOS'  5.0.  Introducinj,'  the  TI  ,•'/ 
TravelMate  4000  notcK)ok  coniputers 
—  ready  for  today's  applications  and 
those  ot  t(  )morrow.  . 

Choose  from  three  models  to4( 
meet  your  needs.  They  all  teatiirc  an 
enhanced  10"  dia>,'onal  VGA  display, 
plenty  of  memi>ry  and  storage,  and 
four  to  five  hours  of  typical  battery  lite. 
Plus  the  new  TM4000  notebooks  mea- 


TM4000WinSX'-/l6 

4-S6SX  -  16MH:*    Pre  inMallcd 

4.^(H*MB  RAM    \Vindm«  5.1  and  DOS  5.0 

W).MB  HDD         TraxelPoinl"*  poiniini; device, 

'•'     ■'TM4000\VinSX'2S  I  '  ' 

4H6SX:iMH:  PrcinMallcJ 

4MB  :0Mi1  KAM  Window*  J.I  and  1X1S  5.0 

1 20M  B  H  DD        TrawlPnint  pointinK  doioc 

TM4000VVinDX'"/25 

4hM«:5MH:  IVi-inMalUd 
4MB-20MB  R.AM  Window>  ).l  and  OOS  5.0 
120.MB  HDD        Tra\dI'oini  p.iiniini;diviii- 

'TwKc  flu-  p^-rli  irm.imi-  ol  .i  25MH:  5S6SL'^  prmc^Mir. 


sure  i^nly  8. 5  x  1 1  x  1 .8"  and  wei.ch  in  at 
under  S.6  lbs.  (including  battery).  All 
this  at  a  surprisinj^ly  affordable  price 
and  with  ample  performance  to  take 
sou  well  into  the  hitiire. 

For  mi^re  information  and  the 
name  of  a  dealer  near  you.  call 
1-800-527-3500. 


Texas 
Instruments 


Tr.fVvlM.iii  .  Tr.i\cll*"int.  WinSX  .itui  WinPX  .in- cr.iji  tn.irU  oi  Ti'vin  lnsiniim-ni'«  In^.-rjH.r.iTvJ  IX  >S  .i  rci.'i-tiTt\l  rr.Kkni.irk.  .inJ  WinJ«iAA  .inj  tht-  Muruvft  NX'trnK-us  RckK  T.-  Run  li'o* 
.irfrr.Kli-rn.irkM>t  Miirt>M'hi.Aiq^*r.inon.  4'**^.  -IHfiSX.  ^N'SL  anJ  the  Inul  In^kU-  li-ki'  iri-  rr;ivK'm.(rU  .»t  IntfUOrpoMtion. 

'  |W2TI76SvM  I  I  CIRCLE  304  ON  READER  SERVICE  CARD  I  I 


Great  news  tor  Windows  Stioppers! 
FREE  Windows  Communications 
Software! 

With  ttie  purct\ase  of  Carbon  Copy  for 
Windows,  get  MicroGourier  tor  Win- 
dows (a  $99  value)  FREE. 
Ask  your  dealer  for  details. 
Otter  amd  while  supplies  last. 


I 


data  dopy 
/  //I  Emote  CoM 


Vm»  to  load  Word  tor  WiMloas,  l« 


Cartaa  Copy 
IM  WIMDWI 


— I— 

20 


— 1 — 
30 


— I- 
40 


"The  program  [Carbon  Copy  for  Windows]  Is  inlui- 
live,  easy  to  use  and  endowed  with  excellent  support 
for  Windows  workstations  over  dial-up  asynchro- 
nous lines."  PC  Week 


"If  you  are  looking  for  a  remote  control  program  that 
can  handle  both  asynchronous  and  LAN  operation, 
then  Carbon  Copy  Plus  is  far  and  away  the  value 
leader."  PC  Sources 


Over  81  weeks  on  Ingram  Micro's  best  seller  list 
Over  64  weeks  on  t^erisel's  best  seller  list 
PC  Magazine's  Pipeline  Top  15 


•  DOS 

•  Windows 

•  Macintosh 


Here's  Why 


1.  Best  Performance 


2.  Easiest  to  Use 


3.  Best  Value 


4.  Best  Seller 


5.  Most  Platforms 


"In  short,  Carbon  Copy  Plus  is  a  reliable  remote 
control  product  that  has  plenty  of  features.  " 

PC  Sources 


"Carbon  Copy's  ease  of  use  belies  Its  power  and 
flexibility."  Mobile  Otiice 


Carbon  Copy  Plus 

All  the  remote  control  you  need 

IN  ONE  PACKAGE 

•  PC-lo-PC 

•  PC-to-LAN 

•  Unlimited  nodes  on  a  LAN 


Over  800,000  copies  sold 


"It  [Carbon  Copy  for  Windows)  gets  my  award 
as  the  best  Windows  program  of  the  year..." 

PC  User 


microcom 


"Carbon  Copy  for  Windows  is 
the  closest  thing  to  having  re- 
mote control  built  into  Wl ndows 
itself  ."     Windows  Magazine 


Fof  Ihe  11  in  remote  control  soflwre 

visil  ytxji  loc3l  de^ef  and  ask  tor  Cartx>n  Copy 

or  call  MIciocom  lor  Itie  dealer  nearest  you 

800-822-8224 


MIcracom,  Inc. 

500  River  Ridge  Drin 
Norwood  MA  02062 
(617)551-1000 
Fax  (617)551-1021 
Inlefnalioral  Fax  (61 7)  551-1007 


Microcom     a  r«gl«i«r«d  trademark  and  Carbon  Copy  IS  1  trademarli  or  ti^lcrocoir  Systems,  inc  Ott^e' tradernarks  rererenced  are  trie  propeiry  ot  iri«ir  respsctive  owners   c  Microcom  inc  199?   An  nghls  reserved 
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Monochrome  Portables 


List  price  (tested  configuration)  PC  Magazine 
usually  compares  the  prices  of  similarly  equipped 
machines,  but  the  configurations  for  these 
monochrome  portables  defy  standardization.  We 
therefore  provide  the  price  of  each  system  as 
delivered  to  PC  Magazine  and  tested  by  PC  Magazine 
Labs. 

The  tested  configurations  of  all  the  systems  in  this 
section  include  DOS  5  0.  Some  vendors  also  bundle 
Microsoft  Windows  3. 1  with  their  systems. 

Distribution  channel  Some  machines  are  sold 
directly  through  mail  order,  others  through  dealers. 
Dealers  have  previously  offered  discounts  of  25 
percent  or  more  off  the  list  price;  however,  an 
industry-wide  price  restructuring  has  cut  these 
discounts  in  many  cases  PC Magaiine\i\em  a  15 
percent  discount  as  typical 

In  addition  to  direct  sales,  some  PC  vendors  are 
now  offering  their  systems  through  company-owned 
stores  and  superstores. 

Weight/travel  weight  Each  notebook's  weight 
includes  the  weight  of  the  battery.  The  travel  weight 
adds  that  of  the  AC  adapter  brick  and  power  cord  For 
AC-powered  systems  without  batteries,  we  report 
only  one  weight,  which  includes  the  power  cord. 

Keys:  total,  function,  cursor  The  table  describes 
each  portable  PC's  built-in  keyboard:  the  total 
number  of  keys,  the  number  of  function  keys  1 1 0  or 
1 2),  and  the  number  of  cursor  keys  (0, 4,  or  8)  If  you 
have  only  4  cursor  keys  on  your  unit  and  you  need  to 
access  PgUp,  PgDn,  Home,  or  End.  you  must  hold  a 
function  key  and  tap  one  of  the  arrow  keys — an 
inconvenient  extra  step. 

Motherboard  manufacturer  Some  machines  are 
based  on  motherboards  made  by  major  manufac- 
turers, although  their  other  components  may  vary 

The  chip  set  manufacturer  makes  the  logic 
connecting  the  CPU  with  the  other  functions 
managed  by  the  system  board. 

The  BIOS  version  (or  date)  can  affect  PC  Magazine 

Labs'  benchmark  test  results.  A  machine  with 
another  BIOS  may  perform  differently. 

System  shadowing/Video  shadowing  Shadow 
RAM  is  a  technology  that  loads  system  BIOS  or  video 
BIOS  from  slower  ROM  into  faster  RAM  on  boot-up. 


offering  enhanced  performance  speed  Shadowing 
uses  RAM  located  between  640K  and  1MB. 

Proprietary  expansion  port  Some  machines  have 
an  expansion  port  that  lets  you  connect  the  system 
bus  to  an  external  device,  such  as  an  expansion 
station  or  external  floppy  disk  drive 

The  PCMCIA  slot  accepts  removable  I/O  devices 
roughly  the  size  of  a  credit  card  Currently,  add-in 
components  that  fit  this  form  factor  include  expansion 
memory,  nonvolatile  SRAM  for  storage,  and  modems 
The  PCMCIA  (Personal  Computer  Memory  Card 
International  Association)  standard  continues  to 
evolve,  there  are  currently  two  versions. 

An  expansion  unit,  also  called  a  docking  station  or 
expansion  station,  provides  additional  space  for 
standard  expansion  cards  and  hard  disks,  tape  drives, 
and  floppy  disk  drives. 

Internal  modem  options  describes  the  functions  and 
compression  schemes  of  the  vendor's  modem  options 
Unless  otherwise  noted,  data  modems  run  at  2,400 
bits  per  second  and  fax  modems  at  9,600  bps.  A  9,600- 
bps  fax  modem  has  send-and-receive  fax  capabilities 
at  9,600  bps  and  also  has  2,400-bps  data-modem 
capability  We  also  identify  send-only  fax  modems 
Such  fast  modems  benefit  from  built-in  data 
compression  and  error  control  MNP 5  compression  is 
the  most  widespread  form  of  data  compression  in  use 
and  includes  MNP  2  through  MNP  4  error  control  V  42 
error  control  IS  an  emerging  standard,  as  is  V  42bis 
compression,  which  includes  V  42  error  control  and 
MNP  5  compression.  Whenever  possible,  you  should 
consider  MNP  5  compression  as  a  minimum 
requirement. 

Screen  manufacturer  Most  vendors  purchase  liquid 
crystal  displays  from  outside  sources  Furthermore, 
these  panels  are  physically  limited  in  the  number  of 
shades  of  gray  they  can  display. 

The  video  chip  set  manufacturer  makes  the  logic 
that  drives  the  LCD  screen  and  any  external  monitor 
hookup  The  chip  set  and  video  memory  determine  the 
maximum  external  resolution  and  number  of 
simultaneous  colors  the  external  monitor  can  display. 

Maximum  external  colors  Lowering  an  external 
monitor's  resolution  usually  increases  the  number  of 
colors  it  can  display. 


The  AC  adapter  size  can  vary  significantly  among 
machines  with  similar  power  needs. 

The  rated  battery  life  is  the  vendor's  rating  for  the 
internal  battery  or  batteries  PC  Magazine  Labs 
independently  tests  the  battery  life  and  reports  the 
results  of  our  Battery  Rundown  and  ZDigit  Rundown 
tests  The  ZDigit  test  lets  each  notebook  use  its 
power-conservation  features,  while  the  Battery 
Rundown  test  gives  a  worst-case  result.  We  also 
indicate  the  battery  charge  lime  with  the  unit  on 
and  off,  as  reported  by  the  vendors. 

The  battery  weight,  amp/hour  rating  line  shows 
the  battery's  weight  in  pounds,  as  well  as  how  long 
that  battery  is  rated  to  deliver  a  current  of  lampere 
per  hour  You'll  notice  a  wide  discrepancy  between 
the  sizes  and  power  ratings  of  batteries  in  this  issue. 

The  battery-powered  systems  in  this  review  all 
include  power-conservation  features,  such  as 
automatic  display  dimming  or  blanking,  automatic 
hard  disk  power-down  (a  common  feature), 
slowing  or  halting  the  CPU,  and  removing  power 
from  I/O  ports  (modem  and  serial  ports)  when  the 
machine  is  not  in  use.  More  advanced  power- 
management  features  include  standby  mode, 
whereby  a  system  preserves  its  current  state  in 
memory,  via  a  secondary  battery  in  most  cases;  and 
hibernation,  in  which  the  system's  state  is  written 
to  the  hard  disk  or  preserved  by  a  secondary  battery. 
The  latter  ensures  that  the  system  never  loses  its 
information  when  its  primary  battery  power  fails. 

All  systems  included  in  this  section  came  with  at 
least  a  one-year  parts-and-labor  warranty.  See  the 
individual  reviews  for  details  on  each  vendor  s 
support  policies.  Furthermore,  every  system  was 
certified  by  the  Federal  Communications  Commission 
with  a  Class  B  rating  This  shows  that  an  electronic 
device  has  sufficiently  low  radio-frequency  emissions 
to  be  used  in  the  home.  Portable  PCs  must  have  a 
Class  B  certification  To  verify  any  system's  status, 
you  may  dial  up  the  Public  Access  Link,  the  FCC's  own 
bulletin  board  service,  at  301  -725-1072. 
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Monochrome  Portables 


Companies  listed  in  alphabetical  order 

Altec 
386SX/2S 
Notebook 

Aquiline  NT33 

AST  Preiniuni 
Exec386SX/20 

AST  Premium 
Exec386SX/25 

Austin 
386SX-2S 
Notebook 

BCC 
Avanti  025 

BCC  sun? 

■  =  YES  D^NO 

List  price  (tested  configuration) 

$2,624 

$2,595 

$3,295 

$3,295 

$2,293 

$3,699 

$5,995 

Processor  type  and  speed 

AMD  Am386SXL/25 

Intel  386DX/33 

Intel  386SX/20 

AMD  Am386SXI725 

AMD  Am386SXLy25 

AMD  Am386SXL/25 

AMD  Am386SXL/20 

Hard  disk  capacity 

80MB 

170MB 

BOMB 

80MB 

60MB 

130MB 

80MB 

Microsoft  Windows  3  1 

■ 

□ 

■ 

■ 

□ 

■ 

■ 

Distribution  channel 

Direct 

Direct.  VARs 

Dealers 

Dealers 

Company-owned 
stores,  dealers 

Dealers 

Dealers 

Dimensions  (HWD.  in  inches) 

2x  11  x8.5 

2.3x  11  X  10 

2.5x  11  x8.5 

2x  11  x8.5 

2x  11  x8.5 

3x11.5x9 

2.5x11  x8.5 

Weight/travel  weight  (pounds) 

6  3,7  9 

8.5, 10.2 

6  7,8.4 

6.6.7.9 

6.8. 8.7 

6.5. 7.8 

6.6. 7.6 

Display  area  (H  x  W,  in  inches) 

6x7  5 

5  2x7 

5  2x7 

5.2x7 

6x7.5 

6x7.5 

5.7x7.7 

Keys:  total,  function,  cursor 

81,10,4 

83,10,8 

82,10,8 

82,10,8 

80,12,4 

80,10.4 

80.12,4 

Motherboard  manufacturer 

Sampo 

Aquiline 

AST 

AST 

Sampo 

BCC 

BCC 

Chip  set  manufacturer 

VLSI 

C&T 

WD 

WD 

VLSI,  Intel 

WD 

Intel 

BIOS  version  (or  date) 

Phoenix  1.1 

Award  3  20 

AST  1.06 

AST  1.15 

Phoenix  1.1 

Award 
(Feb.  1992) 

Award 

(Feb.  1992) 

Setup  in  ROM/Password  in  ROM 

■  ■ 

□  □ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

System  shadowing/Video  shadowing 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

Memory  and  Disk  Drives 

Installable  RAM 

3MB-8MB 

2MB-16MB 

4MB-flMB 

4MB-8MB 

1MB-8MB 

2MB-8MB 

4MB-8MB 

User-installable 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

External  processor  RAM  cache 

None 

32K 

None 

None 

None 

None 

64K 

Available  hard  disk  sizes 

60MB,  80MB 

120MB,  170MB, 
213MB 

40MB,  60MB, 
80MB.  120MB 

60MB.  80MB, 
120MB 

60M6 

60MB,  BOMB, 
130MB 

BOMB,  130MB 

I/O  and  Expansion 

Parallel,  serial,  mouse  ports 

1,1.0 

1.1,0 

1,1.0 

1.1.0 

1.1.0 

1,1.0 

1,1.1 

Proprietary  expansion  port 

■ 

□ 

□ 

□ 

□ 

□ 

□ 

PCMCIA  slot 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

Expansion  unit 

□ 

$450 

□ 

□ 

□ 

□ 

□ 

Internal  modem  options 

4,800-bps  send- 
fax($125) 

9,600-bps 
MNP  5  fax  ($195) 

2,400-bps  ($249), 
9,600-bps  send- 

fax($349), 
9.600-bps  data/ 

fax ($499) 

2,400-bps  ($249), 
9,600-bps  send- 

fax($349), 
9,600-bps  data/ 

fax  ($499) 

4,800-bps  fax 
($199) 

9.600-bps  fax 
(included) 

9,600-bps  fax 
(included) 

Video 

Screen  manufacturer 

Sharp 

Sharp 

Epson 

Epson 

Sharp 

Sharp 

Sharp 

Maximum  shades  of  gray 

32 

32 

32 

32 

32 

32 

32 

Video  chip  set  manufacturer 

Cirrus 

Cirrus 

Cirrus 

Cirrus 

Cirrus 

WD 

WD 

Simultaneous  external  display 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

Maximum  external  resolution 

800  x  600x16 

800x600x16 

640  x  480x16 

640  x  480x16 

800x600x16 

640x480x16 

640  x  480x16 

Maximum  external  colors 

256 

256 

16 

16 

16 

16 

16 

AC  Adapter  and  Battery 

AC  adapter  size  (inches) 

2x3.5x6 

2.3x3x6,5 

2x3x6.5 

1.5x2.3x6.5 

2.3x3.5x6 

2x25x6 

1.5x2.5x5.8 

Rated  battery  life  (hours) 

3 

3 

3 

2 

2 

2-8 

2-8 

ZDigit,  battery  rundowns  (hr:min) 

4:47.2:53 

1:51,1:37 

2:18,1:47 

6:12.3:55 

4:48,2:56 

2:45.1:59 

N/A.l:49 

Charge  time  while  on,  off  (hours) 

5.3 

3,3 

N/A,3 

N/A,3 

2  5,2 

10,1 

10,4 

Battery  weight,  amp/hour  rating 

1.1  lbs,2.8Ah 

2.2  lbs,2.8Ah 

1.2  lbs,  5Ah 

1.2  lbs,5Ah 

l.llbs.2.8Ah 

1.8lbs,1.7Ah 

1.2  lbs,1.7Ah 

Display/hard  disk  power-down 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

CPU/peripherals  power-down 

■  ■ 

■  □ 

■  ■ 

■  □ 

■  ■ 

■  ■ 

Standby/Hibernation 

■  ■ 

N/A— Not  applicable  The  pioducl  does  not  have  this  feature    'The  Bondwell  386SL/F  Notetxiok's  weight  does  not  include  the  0  6-pound  extemal  floppy  disk  diive. 
ASIC— ASIC  Design  Inc .  C&T— Chips  &  Technologies  Inc ,  LES— less  Extensive  Systems,  MCC— Micro  Computer  Corp.. 
SIS— Silicon  integrated  Systems  Corp ,  II— Texas  Instruments  Inc .  VISI— VLSI  Technology  Inc ,  WD— Western  Digital 
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Dlnf*lf  shin 

DioCHsnip 
NB320S 

Rliia  Ctar 

386DX/25 
Notebook 

Dliia  Ctar 

386SX/2S 
Notebook 

Donowoii 
386SL/F 
Notebook 

LTE386S/20 

LOmpal) 

LTE  Lite/20 

$2,245 

$2,899 

$2,199 

$2,699 

$4,099 

S3.999 

Intel  386SX/20 

Intel  386DX/25 

Intel  386SX/25 

Intel  386SL/26 

Intel  386SX/20 

Intel  386SL/20 

85MB 

120MB 

BOMB 

BOMB 

BOMB 

BOMB 

□ 

■ 

■ 

U 

□ 

□ 

Direct 

Dealers,  direct 

Dealers,  direct 

Dealers,  direct 

Dealers, 
superstores 

Dealers, 
superstores 

2.1x11x8.5 

2.5x11x8.3 

1.7x12x95 

1.5x11.5x85 

2.3x11  x85 

17x11x85 

6  7,86 

7.5.9.1 

7.9,94 

55,68* 

7.6. 9.3 

6.1,7.3 

5.5x7 

7x8.5 

5  5x75 

5x7 

55x7.5 

5  5x75 

80,10,4 

84,12,4 

83,10,8 

81,10,4 

80,10,4 

80,12,4 

Intra 

Amrel 

MCC 

Bondwell 

Compaq 

Compaq 

VLSI 

SIS 

Headland 

Intel 

Compaq 

Compaq 

AM1 1.3 

AMI  (June  1990) 

AMI  (June  1990) 

Quadtel  3  06 

Compaq 
(Feb  1992) 

Compaq 
(Jan  1992) 

■  ■ 

■  □ 

□  □ 

■  ■ 

■  □ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

□  ■ 

■  ■ 

1MB-5MB 

2MB-8MB 

4MB-8MB 

2MB-8MB 

2MB-10MB 

2MB-10MB 

■ 

■ 

□ 

■ 

□ 

■ 

None 

128K 

None 

16K 

4K 

None 

60MB,  85MB 

60M6.  BOMB. 
120MB 

60MB,  BOMB, 
130MB 

60MB,  80MB 

30MB,  60MB 

40MB,  60MB. 
80MB 

1,1.0 

1,1.0 

1,1,0 

1.1.0 

2.1,1 

1,1,1 

■ 

■ 

□ 

■ 

■ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

$359 

□ 

□ 

$929 

$929 

9,600-bps  fax 
($220) 

9.600  bps  fax 
($225) 

None 

2,400-bps 
V.42bis 
(included) 

2,400-bps  ($319). 
9.600-bps  data/ 
fax ($599) 

2.400-bps  ($31 9), 
9,600- bps  data/ 
fax ($599) 

Sanyo 

Sanyo 

Sanyo 

Hitachi 

Compaq 

Compaq 

16 

64 

64 

64 

16 

16 

Cirrus 

Cirrus 

C&T 

Cirrus 

Compaq 

Compaq 

□ 

□ 

□ 

■ 

□ 

□ 

800x600x16 

800  x  600x16 

800  x  600x16 

640x480x16 

640x480x256 

640  x  480x16 

256 

256 

16 

16 

256 

16 

2x3  1 x65 

2x3x6  5 

15x3x7 

1 5x5x55 

25x3x51 

1 4x33x53 

1.5 

3 

4-6 

3.5 

3 

4.5 

2;59,1:45 

2:59,212 

4:21,303 

2:03,1:37 

4:07,2:59 

3:26.2:16 

12.6 

2.5,2 

2.5.2 

12,1 

3,1.5 

1.5.1 

1.1  lbs,2.5Ah 

1.3  lbs,2Ati 

1  lb,4Ah 

08lbs,2.2Ah 

1.8lbs,l  7Ah 

1  3  lbs,  2.2Ah 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  □ 

□  □ 

□  □ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

CONTINUES 


AC  power.  Accessories  include  a  SCSI  in- 
terface for  a  CD-ROM  drive  and  an 
Ethernet  card. 

Performance  ranged  from  slightly 
higher  than  average  on  the  disk  test  to 
slightly  lower  in  terms  of  video,  though  all 
its  scores  were  strongly  grounded  within 
the  average  range.  The  battery  life  was  3 
hours  48  minutes  on  our  Battery  Run- 
down test  and  4  hours  20  minutes  under 
test  conditions  simulating  normal  use. 

Tartan  offers  the  standard  one-year 
warranty  on  parts  and  labor.  It  encloses  a 
prepaid  UPS  Red  Label  in  the  carrying 
case  so  that  you  can  mail  the  unit  in:  re- 
pairs generally  take  two  working  days. 
Technical  support  is  toll-free. — OR 


Texas  Insinimenis  Inc. 

Tl  TravelMate  3000  WinSX 


As  if  you  couldn't  tell  by  the  name,  the  TI 
TravelMate  3tXK)  WinSX  is  designed  spe- 
cifically to  take  advantage  of  Microsoft 
Windows  and  its  related  applications. The 
$3,199  system  comes  with  Windows 
loaded  and  ready  to  run  right  out  of  the 
box.  Complete  with  hand-held  trackball 
and  Windows-based  utilities,  this  is  a 
highly  suitable  Road  Warrior/communi- 
cations system  that  many  on-the-go  Win- 
dows users  may  want  to  consider. 

Based  on  an  uncached  2U-MHz  Intel 
3X6SX  processor,  the  charcoal-gray  unit 


SUITABILITY  TO  TASK 


Tl  TravelMate  3000  WinSX 

 POOR    mfl     GOQO  £XCtmNT 

Roadwairior/communicalians^  9  9  O 

DOS  ■pplicatiom  9  9  9  O 

Windows  applicatiom         9  9  9  O 

Dasktop  raplacamant  9  9  O  O 
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^SUMMARY     OF  FEATURES 


CoiiHMiiies  liiud  i*  tlphabeiical  oider 

ComnsQ 

LTEUI«/2S 

CommiAdd 

Eniist 

ConnDudifM 

mvistH  wi  ie  y  e 

386SXI/ZS 

ComDudvne 

wWIIIW WW  ■  If  V 

4I60X/33 

Cuawliia 

Notebook 

Daunhin  IflSO 

LapbMk 

DECiic320P 

■  =  YES    □  =  NO 

List  price  (tested  configuration) 

$4,199 

$2,095 

$1,806 

$3,206 

$2,299 

$4,590 

$2,245 

Processor  type  and  speed 

Intel  38681725 

AMDAm388SXL/25 

AMDAm386SXL/25 

Intel  486DX/33 

Intel  386SX/20 

Intel  38B8V20 

Intel  38B8X/Z0 

Hard  disk  capacity 

80MB 

60MB 

60MB 

130MB 

60MB 

124MB 

40MB 

Microsoft  Windows  3.1 

□ 

□ 

■ 

■ 

■ 

□ 

■ 

Distribution  channel 

Dealers, 
supeistnes 

Direct 

Direct 

Direct 

Dealers, 
superstores 

Direct 

Dealers,  direct 

Oimpn^inns  IHWD  ininrhp^l 

1  7x  11  x8.5 

2x  n  x8.5 

1Sx11x85 

1.6x11  x8.5 

2x11x85 

22x125x11  2 

1  7x  12x  10 

Weight/travel  weight  (pounds) 

6.1,7.3 

5,6  6 

5.9.7.6 

5.9,7.6 

6.5,8 

7.6.9.3 

6.4,7.7 

Display  area  (H  x  W.  in  Inches) 

5.5x7,5 

6x8 

6x7  5 

5.5x7.5 

5.5x7 

6x8 

5.5x7 

Keys;  total,  function,  cursor 

80,12,4 

84, 12,4 

84, 10,4 

84,10,4 

85.12,10 

79,12,4 

84.12.8 

Motherboard  manufacturer 

Compaq 

ASIC 

Twinhead 

Twinhead 

Jetta  Computer 

ASIC 

Matsushita 

Chip  set  manufacturer 

Compaq 

WO 

VLSI 

Intel 

VLSI 

WO 

Headland 

BIOS  version  (or  date! 

Compaq 

(Jan  1992) 

Phoenix  1.03 

Phoenix  1.01 

Phoenix  1.6 

Award  3.1 

PhoenbtLOl 

Phoenix  3.10 

Setup  in  ROM/Password  in  ROM 

■  mm 

■  ■ 

□  □ 

□  □ 

□  □ 

■  □ 

□  □ 

SyslMthadnMnB/VidBOthadowino 

■□ 

□□ 

Memory  and  Disk  Drives 

Installable  RAM 

4MB-10MB 

4MB-16MB 

2MB-6MB 

4MB-20MB 

2MB-16MB 

4MB-0MB 

2MB-8MB 

User-Installable 

■ 

■ 

■ 

■ 

■ 

□ 

■ 

Externa^  processor  ;-,Ar,' 

None 

None 

Available  hard  disk  sizes 

60MB 

60MB.  BOMB 

130MB 

60MB 

BOMB,  80MB,  124MB 

40MB,  80MB 

I/O  and  Expansion 

PBfsliel,  serial,  mouse  ports 

1,1.1 

1.1,1 

1.1.1 

1.1,1 

1.1,1 

1.1,1 

1,1,1 

PiflimBianr  HVBnsion  port 

□ 

□ 

■ 

■ 

■ 

■ 

□ 

PCMCIA  slot 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

Expansion  unit 

$929 

□ 

□ 

□ 

□ 

$295.  $1,195 

□  ■ 

Ininnul  modem  options 

2.40IHips($3191i 
9,60l^fapsdata/ 

aSOMpsfex 
(included) 

4.800-bps  to( 
|$78).9,600-l)ps 

4,80(H)psta( 
($78|,930(Mips 
fax  ($193) 

9.eO(Hip8send- 
fextSlSO) 

9.600-iipBfB( 
(»95) 

2,4004ps 

(included), 
9.600-bps  data/ 
fax ($200) 

Video 

Screen  manufacturer 

Compaq 

Sharp 

Sharp 

Sharp 

Hitachi 

Seiko/Epson 

Sharp 

MBxiniumABdesofgray 

16 

64 

64 

64 

16 

32 

16 

VidBo  chip  set  (nnufKlurar 

Compaq 

WD 

Cirrus 

Cirrus 

Cirrus 

WO 

Cirrus 

Simultaneous  external  display 

■ 

■ 

■ 

□ 

n 

□ 

□ 

Maximum  external  resolution 

640x480x16 

800x600x16 

800x600x16 

800  x  600x16 

640  x  480x16 

1.024  x  768x16 

640  x  480x16 

Maximum  external  colors 

16 

16 

18 

18 

16 

256 

16 

AC  Adapter  and  Battery 

AC  adapter  size  (Inches) 

1.4x3.3x5.3 

2x2.5x3.5 

1.8x3x6.5 

1.8x3x6.5 

2x3x7.5 

2x3x6.5 

1.8x2.8x5.5 

Raad  battery  life  (hours) 

4.5 

4 

3 

2.5 

2 

3 

2£ 

ZDigit  bBtlaiy  nndaim(hnnin| 

328,2:17 

S2ai:31 

3:26.2:44 

2:iat:36 

2:16,1:42 

326,2:09 

Charge  time  while  on,  off  (hours) 

1.5,1 

N/A,1.5 

6,3 

2,15 

N/A,8 

8,3 

1,0.5 

Battery  weight,  amp/hour  rating 

1.3lbs.2.2Ah 

Q.5lbs.1.4Ah 

1.3lbs.l.7Ah 

1.3lbs.1.7Ah 

1.4lbs,5Ah 

1.2lbs,1.7Ah 

0.8lbs.1.4Ah 

Oiipiay/hardtfi^  power-down 

■  ■ 

■  ■ 

□■ 

■  ■ 

■  ■ 

■■ 

■■ 

CPlVkMiipherals  power-dowm 

■  ■ 

□  □ 

Standby/Hibemation 

■  ■ 

■  ■ 

N/A — Not  applicable:  The  product  does  not  have  th.s  fealure 

ASIC— ASIC  Design  Inc.,  C&T— Chips  &  Technologies  Inc ,  LES  -less  Extensive  SySMIV,  MX— Micro  Compuler  Corp . 
SIS— Sllicm  liitegrated  SyslBflis  Corp ,  Tl— Texas  Insuuments  inc,  VLSI— VLSI  Teclmolagrta^^ 
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PPlE  D  1  T  0  1  S' 

QBe  M  I  1  e  E 

Dull  Svsetam 
N12S 

Dell  System 
32SN 

Epson 
NB-SL/20 

Epson 
NB-SL/2S 

Everex 
Tempo  Carrier 
386SX/20 

Gateway 
Nomad  325SXL 

$2,626 

$2,698 

$3,127 

$3,627 

$3,127 

$2,095 

Intel  386SL/Z5 

Intel  386SL/25 

Intel  386Siy20 

Intel  388SU25 

Intel  386S)(/20 

AMDAm386SXL/25 

80MB 

60MB 

BOMB 

BOMB 

BOMB 

BOMB 

■ 

■ 

□ 

□ 

■ 

■ 

Direct, 
superstores, 
VAHS 

Direct. 

CI  irvirctnrac 
dUpciaiUi  Co, 

VARs 

Dealers. 

CI  inorctnroc 

Dealers. 

Dealers, 

CI  inorctnroc 

Direct 

1    C  y  1  1  w  p  0 

1  .U  A  1  1  A  0- J 

2x11  x8.5 

2x11.5x9 

2x11.5x9 

1.8x11  x8.5 

2x11  x8.5 

6.3, 7.7 

6.4,7.6 

7, 8.2 

7.2,9 

5  3,7 

57,7.1 

6x7.5 

6x7.5 

6x7  7 

6x7.7 

6.2x  10 

6x8 

85,12.4 

85, 12,4 

84,12,4 

84,12,4 

80,12,4 

79,10,4 

Dell 

Dell 

Seiko/Epson 

Sieko/Epson 

Everex 

Tl 

Intel 

Intel 

Intel 

Intel 

C&T 

Tl 

Quadtel  3.06 

Phoenix  1.01 

Epson/Seiko/ 
Quadtel  1.51 

Quadtel  3.06 

AMI  (Feb  1988) 

Phoenix  1.01 

Hig 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  □ 

■  □ 

■  ■ 

■  ■ 

4MB-12MB 

2MB-14MB 

4MB-20MB 

2MB-8MB 

2MB-6MB 

■ 

■ 

■ 

□ 

■ 

16K 

64K 

64K 

64K 

None 

None 

OviVID,  OUIVIu 

60MB.  80MB,  120MB 

40M6,  BOMB,  80MB 

40MB,  60MB.  80MB 

40MB,  BOMB 

80MB 

1,1,1 

1,1.1 

1,1.1 

1,1,1 

1,2,0 

1,1,1 

□ 

n 

■ 

■ 

□ 

■ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

$899 

$749 

□ 

$698 

9.600-bps  send- 
Tax(»i4y) 

9.600-bps  fax 
|$149).g.600-bps 
fax  ($299). 

data/fax  ($599) 

9,600-bps  fax 
($249),  9,600- 
bps  data/fax 
($649) 

9,600-bps  fax 
($249).  9,600- 
bps  data/fax 
($649) 

9,600-bps  send- 
fax($329) 

4,800-bps  send- 
fax($135), 
9.600-bps 

data/fax  ($365) 

Qham 

Sharp 

Hitachi 

Epson 

Sharp 

Sharp 

32 

16 

16 

32 

64 

inici 

WD 

Cirrus 

Cirrus 

C&T 

Cirrus 

rn 

□ 

■ 

■ 

□ 

□ 

onn  y  Ron  V  1R 

DUU  A  DUU  A  ID 

800  x  600x16 

640x480x16 

640  x  480x16 

640  x  480x16 

800  x  600x16 

£.30 

256 

16 

16 

16 

256 

X  A  V  R 

O  A  H  A  J 

3x4x5 

1.5x3x6.5 

1.5x3x6.5 

1.8x2.6x5  9 

1.5x2x6 

3.5 

3 

2 

2 

2.5-6 

^•?R  7-9R 

J.£Ut  L.L\3 

5:12.3:02 

3:29,2:33 

3:39,2:17 

2:31,1:46 

5:41,3:34 

N/A.2.5 

6.3.5 

N/A,1.5 

N/A,3.5 

1.5,1.5 

4,3 

1  3lbs,1.7Ah 

1.6lbs.2.2Ah 

0.7  lbs,1.7Ah 

0.7  lbs,1.7Ah 

0.7  lbs,2.4Ah 

1.3  lbs,  5.7Ah 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  □ 

CONTINUES 


measures  2  by  1 1  by  8  inches  and  weighs 
6.1  pounds  with  its  nici^el  cadmium  bat- 
tery. Our  test  unit  had  4MB  of  80-nanosec- 
ond  RAM  (user-expandable  to  6MB 
maximum),  a  coprocessor  socket,  a  19- 
millisecond  127MB  Seagate  ST9144A 
hard  disk,  a  1.44MB  floppy  disk  drive 
manufactured  by  Y.E.  Data.  DOS  5.0.  and 
Microsoft  Windows  3.0.  Parallel,  serial,  ex- 
ternal VGA.  and  PS/2  mouse  ports  are  on 
the  left;  a  keyboard  connector  is  on  the 
right.  A  user-installable  internal  modem  is 
optional,  and  2MB  memory  upgrades  cost 
$299  each.  The  display  subsystem  consists 
of  a  1 0-inch  sidelit  triple-supertwist  VGA- 
compatible  Sharp  screen  powered  by  a 
Western  Digital  WD90C20-LR  chip  set 
with  1  MB  of  80-ns  video  RAM. 

Performance  was  average  on  the  pro- 
cessor test  but  better  on  the  memory  test. 
Disk  performance  was  good  compared 
with  other  20-MHz  systems.  Video  scores 
were  in  the  top  quarter  of  this  test  group. 
Its  battery  life  was  2  hours  29  minutes  on 
our  Battery  Rundown  test  and  3  hours  12 
minutes  under  test  conditions  simulating 
normal  use. 

The  system  is  put  together  well  and 
comes  with  good  documentation.  The  79- 
key  keyboard  is  comfortable  to  use  but 
lacks  dedicated  Home.  End,  PgUp,  and 
PgDn  keys. 

Texas  Instruments  warrants  its  note- 
books for  one  year  on  parts  and  labor.  On- 
site  service  is  available  for  the  first  year  for 
$199;  alternatively,  the  company  accepts 
units  for  repair  and  mirror-ships  them 
back.  Technical  support  is  available  but  is 
not  toll-free.— WPF 


FACT  FILE 


Tl  TravelMate  3000  WInSX 

Texas  Instruments  Inc.,  P.O.  Box  202230, 
Austin,  TX  78720-2230;  800-527-3500, 
21 4-995-2011;  fax,  214-995-4360 


List  piice  (tested  configuration):  $3,599. 

Tested  Configuration:  4MB  RAM.  120MB  Seagate 

hard  disk.  1  44MB  floppy  disk  drive.  DOS  5.0. 
OpIioM:  2MB  RAM  upgrade.  $299:  nunwric  keypad. 
$69:  docking  station.  $999:  extra  battery.  $99;  Ethernet 
network  adapter,  S499:  Token-Ring  network  adapter. 
$999:  SCSI  adapter,  $399;  9,600-bps  MNP  5  send-fax 
rrwdem,  $299: 9,600-bps  V.42bis  data/fax  modem,  $899; 
carrying  case,  $89. 

^yg)  ON  READER  SERVICC  CARD 
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►summary    of  features 

Compfiniss  Iist6d  in  slphsboticdl  ordsr 

faBffOUUAW 

udicwdy 

Nomad  420SXL 

la&touunu 
Udiowdy 

Nomad  425DXL 

luviiiiiy 

386SX/20 
Notebook 

Incinht 

386-2SSXL 
Notebook 

lllldlBU 

Hallkan 
386SX/20 

KRIC  Mn«tAr 
ivnio  nidsiof 

386SX/2S 

Mntrtv 
IVIdlllA 

386SX/20 
Notebook 

■  =  YES     □  =  N0 

List  price  (tested  configuration) 

$2,795 

$3,495 

$3,495 

$1,949 

$1,768 

$1,795 

$1,949 

Processor  type  and  speed 

Intel  486SX/20 

Intel  486DX/25 

Intel  386SX/20 

AMDAm386SXLy25 

Intel  386SX/20 

AMD  Am386SXL/25 

Intel  386SX/20 

Hard  disk  capacity 

80MB 

120MB 

124Me 

80MB 

BOMB 

80MB 

60MB 

Microsoft  Windows  3.1 

■ 

■ 

■ 

□ 

■ 

■ 

□ 

Distribution  channel 

Direct 

Direct 

Dealers, 
superstores 

Direct 

Direct 

Dealers. 
OEMs.VARs 

Dealers 

Dimensions  (HWD,  in  inches) 

2x11  x8.5 

2x11  x85 

2.2x  11  x8.5 

2x  11  x8.5 

2  x  1 1 .7  X  8.5 

2x  11  x8.5 

2x11  x8.5 

Weight/travel  weight  (pounds) 

5  8.7.2 

5.8,7.2 

6.4,7.7 

5.7.7.1 

6.5. 8.3 

6.7.8.5 

7.3,8.9 

Display  area  (H  x  W.  in  inches) 

6x8 

6x8 

5x7 

6x8 

5x7 

5.5x7 

5.5x7 

Keys:  total,  function,  cursor 

79, 10,4 

79, 10, 4 

80, 12.4 

79, 10,4 

80, 12,4 

80. 12.4 

79, 12,4 

Motherboard  manufacturer 

Tl 

Tl 

Cirrus 

Insight 

Chaplet 

Compal 

Matrix 

Chip  set  manufacturer 

Tl 

Tl 

Phoenix 

VLSI 

Intel 

VLSI 

Intel 

BIOS  version  (or  date) 

Phoenix  0.98 

Phoenix  0  98 

Phoenix  1.01 

Phoenix  1  01 

AM1 1.30 

Phoenix  1 .01 

Award  3.04D 

Setup  in  ROM/Passwofd  in  ROM 

■  □ 

■  □ 

□  □ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

System  shadowing/Video  shadowing 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

Memory  and  Disk  Drives 

Installable  RAM 

4MB-20MB 

4MB-20MB 

1MB-5MB 

2MB-8MB 

1MB-4MB 

2MB-16MB 

2MB-8MB 

User-installable 

■ 

■ 

■ 

□ 

■ 

■ 

■ 

Brternal  processor  RAM  cache 

None 

None 

None 

None 

None 

None 

None 

Available  hard  disk  sizes 

BOMB 

120MB 

60MB.  BOMB. 
124MB 

40MB,  BOMB, 
130MB 

40MB,  60MB, 
BOMB,  120MB 

40MB,  BOMB, 
80MB,  130MB 

60MB,  120MB 

I/O  and  Expansion 

Parallel,  serial,  mouse  ports 

1.1.1 

1.1,1 

1.1,0 

1,1,1 

1.1.0 

1,1,0 

1.1,1 

Proprietary  expansion  port 

■ 

■ 

□ 

□ 

■ 

■ 

□ 

PCMCIA  slot 

□ 

□ 

□ 

□ 

u 

□ 

Expansion  unit 

$698 

$698 

□ 

□ 

$329 

$360 

$439 

Internal  modem  options 

4.800-bps  send- 
fax($135), 
9.600-bps 

data/fax  ($365) 

4,800-bps  send- 
fax  ($135), 
9,600  bps 

data/fax  ($365) 

None 

2,400-bps  ($125), 
9,600-bps  fax 
($199) 

None 

2,400-bps  ($165), 
9,600-bps  V.42bis 
fax  ($335) 

9,600-bps  send- 
fax($165) 

Video 

Screen  manufacturer 

Sharp 

Sharp 

Sanyo 

Sharp 

Epson 

Sharp 

Sharp 

Maximum  shades  of  gray 

64 

64 

16 

64 

16 

16 

32 

Video  chip  set  manufacturer 

Cirrus 

Cirrus 

Cirrus 

Cirrus 

Cirrus 

Cirrus 

Cirrus 

Simultaneous  external  display 

■ 

■ 

□ 

■ 

□ 

□ 

□ 

Maximum  external  resolution 

1,024x768x16 

1.024  x  768x16 

640  x  480x16 

640x480x256 

640x480x16 

640  x  480x16 

1,024x768x16 

Maximum  external  colors 

256 

256 

16 

256 

16 

16 

256 

AC  Adapter  and  Battery 

AC  adapter  size  (inches) 

1 5x2x6 

1.5x2x6 

18x3x5 

1  8x3x4.5 

2x35x7 

2.3x3x6.5 

2x3x7.5 

Rated  battery  life  (hours) 

25-6 

25-6 

2 

2-3 

2 

3 

25 

ZDigit,  battery  rundowns  (hr:min) 

4:34.3:41 

4:34,3:41 

2:18,1:45 

2:18,1:45 

2:30.1:53 

3:12,2:41 

4:20,3:06 

Charge  time  while  on.  off  (hours) 

4,3 

4,3 

8,4 

12,3-4 

6.3 

N/A,3 

N/A.3 

Battery  weight,  amp/hour  rating 

1.3lbs,5  7Ah 

1  3  lbs,  5.7Ah 

1.1  lbs,2.8Ah 

0.7  lbs,1.7Ah 

1.3  lbs.2.5Ah 

1.4lbs,5Ah 

1.4lbs.5Ah 

Display/hard  disk  power-down 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

CPU/peripherals  power-down 

■  □ 

□  □ 

■  ■ 

■  □ 

Standby/Hibernation 

■  □ 

N/A — Not  applicable  The  product  does  not  have  this  feature 

ASIC— ASIC  Design  Inc ,  C&T — Chips  S  Technologies  Inc .  LES— Less  Extensive  Systems,  MCC— Micro  Computer  Corp . 
SIS— Silicon  Integrated  Systems  Corp..  Tl— Texas  Instruments  Inc ,  VLSI— VLSI  Technology  Inc  WD-  Western  Digital 
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Portable  PCs 


Micro  Express 

NB913 
Notebook  PC 

Micro  Express 
NB92S 

Micro  Express 
NB2500 
Notebook 

MicroStar 
NoteStar 
NP-913 
386SX/20 

MicroStar 
NoteStar 
NP-925 
386SX/2S 

Mitsuba  Ninja 
386SX/20 

$2,217 

$2,277 

$1,859 

AMD  Am38oSXL/20 

Intel  386S)(/25 

AMD  Am3B6DXL/25 

Intel  386SX/20 

Intel  3h6SX/25 

Intel  386SX/20 

MUMa 

IzUMB 

120MD 

1 onk  AO 

i2UMd 

1 onh  AD 

IzuMd 

cni  AD 

dOMd 

mm 
■ 

u 

M 

U 

1 — 1 

Direct 

Direct 

Direct 

[}ealers 

Dealers 

Dealers 

2x11.5x9.5 

2x12.5x9.5 

2.5x11x8.2 

2.1x12.2x9.5 

2.1  X  12.2x9.5 

2x11  x8.7 

7.9, 9.5 

8.9.5 

7.4,9.1 

7.9. 10.2 

7.9,10.2 

7.3.9 

6x8 

5.5x7.5 

7x8.5 

6x8 

5.5x7.5 

5.2x7 

83,12,4 

83.10.4 

84,12,4 

83,12.4 

83,10,4 

78,12.4 

Micro  Express 

Micro  Express 

Micro  Express 

Citizen 

Citizen 

Quantum 

C&T,  Headland 

C&T 

SIS,  Acer 

Headland 

Headland 

Intel 

AM1 1.13 

AM1 1.13 

AMI  (June  1990) 

AM1 1.13 

AM1 1.13 

AMI  3.04D 

■  □ 

□  □ 

■  □ 

■  □ 

□  □ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

2MB-8MB 

2MB-8MB 

2MB-8MB 

1MB-8MB 

1MB-8MB 

2MB-8MB 

□ 

□ 

□ 

■ 

■ 

■ 

None 

None 

128K 

None 

None 

None 

60MB.  BOMB, 
120MB 

60MB.  8QMB. 
120MB 

60MB.  80MB. 
120MB 

20MB,  40MB,  60MB. 
80MB.  130MB 

20MB.  40MB,  60MB, 
80MB,  130MB 

60MB,  80MB, 
120MB 

1,1,0 

1,1,0 

1,1,0 

1.1,0 

1.1.0 

1,1,1 

■ 

■ 

■ 

■ 

■ 

■ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

$299 

$499 

□ 

□ 

$515 

2,400-bps  ($250), 
•   9,000-bps  fax 
($350) 

2,400-bps  ($250), 
9,000-bps  fax 
($350) 

9.600-bps  fax 
(included) 

9.600-bps  fax 
($186) 

9.600-bps  fax 
($186) 

9.600-bps  fax 
($175) 

Sanyo 

Sanyo 

Sanyo 

Sanyo 

Sanyo 

Sharp 

64 

64 

64 

64 

64 

16 

C&T 

C&T 

Cirrus 

Headland 

Headland 

Cirrus 

■ 

□ 

□ 

■ 

□ 

□ 

800x600x16 

800  x  600x16 

640  x  480  x  256 

640  x  480x16 

640  x  480x16 

800x600x  16 

16 

16 

256 

16 

16 

256 

1.5x3x6.5 

1.5x3x6.5 

1.5x3x6.5 

1.8x3x6.8 

1.8x3x6.8 

2x3x7.5 

2.5 

2.5 

3 

2.5 

2.5 

3.5 

4:20.3:20 

4:06.2:56 

2:31,2:28 

4:34,3:34 

4:48,3:09 

4:07,2:02 

8.6 

8.6 

7.5,2.5 

8.6 

8,6 

N/A,2.5 

1  lb.2.8Ah 

1lb.5Ah 

1,3  lbs,  2Ah 

1  lb.2.8Ah 

1  lb,2.8Ah 

1.4  lbs,5Ah 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  □ 

■  □ 

□  □ 

■  □ 

■  □ 

■  □ 

■  □ 

CONTINUES 


Toshiba  America  Information  Systems  Inc. 

Toshiba  T44008X 
Toshiba  T3300SL 
Toshiba  T2200SX 

If  a  486  is  what  you  want,  the  Toshiba 
T4400SX  is  worth  serious  consideration. 
It  costs  $5,599  with  a  gas-plasma  screen  or 
a  $5,299  with  an  LCD:  the  $7.699 Toshiba 
T4400SXC,  reviewed  in  the  next  section, 
offers  active-matrix  color.  These  note- 
books offer  competitive  performance,  but 
their  construction  and  features  have  been 
polished  to  a  military  shine. 

Based  on  a  25-MHz  Intel  486SX,  the 
light-gray  Toshiba  T4400SX  measures  2 
by  11.5  by  8.3  inches  and  weighs  7.5 
pounds  with  its  nickel  cadmium  battery. 
Our  test  unit  came  with  6MB  of  RAM 
(2MB  standard,  user-expandable  to 
10MB;Toshiba  says  that  a  16MB  module 
will  be  available  in  June).  This  notebook 
lacks  a  coprocessor  slot  but  has  a  1 9-milli- 
second  85MB  Conner  CP-2084  IDE  hard 
disk,  a  1 .44MB  floppy  disk  drive  mounted 
in  a  side  slot,  and  a  standard  complement 
of  I/O  ports  beneath  a  pleasantly  rugged 
plastic  door. 

Both  the  9.5-inch  monochrome  Sharp 
supertwist  sidelit  LCD  and  the  9.5-inch 
Matsushita  gas-plasma  units  are  driven  by 
a  Western  Digital  WD90C23  chip  set  with 
256K  of  video  RAM.  The  video  sub- 
system can  display  16  shades  of  gray  at 
640-by-480  resolution  and  can  drive  an 
external  display  simultaneously. 

The  Toshiba  T4400SX's  performance 
was  midrange  on  all  of  our  benchmark 
tests  among  486-based  systems,  but  ex- 
ceptional for  the  entire  class.  Its  battery 
life  on  our  Battery  Rundown  test  was  3 
hours  12  minutes  for  the  plasma  version 
and  3  hours  40  minutes  for  the  LCD  ver- 
sion. With  power-conservation  features 
enabled  for  our  ZDigit  Rundown  test,  the 
plasma-screen  model  lasted  3  hours  55 
minutes;  the  LCD  version,  4  hours  19 
minutes. 

The  Toshiba  T4400SX  is  solidly  built, 
like  the  other  Toshibas  in  this  review. 
Monochrome  video  is  great  for  DOS, 
though  most  will  prefer  the  LCD's  gray 
Windows  presentation  over  the  gas 
plasma's  glaring  orange.  The  cursor  keys 
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Z-NOTE  comes  with  built-in  networking,  up 

And  it  comes 


"Smart  designs,  like  (he 
Z*NOrf  s KtAPyO^SK  are 
making  that  one  PC  goal  a 
reality:' 

— |im  Seymour 
PC  Week/May  4  92 


"There  are  his  of  good 
brands  on  the  market,  but 
the  Z»NOTE  stands  out." 
-Wall  Sirecl  lournal 
May  13  '92 


"BEST  OF  SHOW" 
-B^TE  Maeazint.' 
Spring  COMPEX  '92 


High  Speed 

Communications  Pipes. 
"Once  on  the  network,  the 
connection  proved  extremely 
fast,  clockingfilc  transfer 
rates  of 200K  byteslsecr 
-Chrisiophcr  Stetson 
PC  Wecl^/May  1 1  02 


What^  Up? 

A  14  icon  LCU  System 
Status  Panel  tells  vou 


Do  It  Yourself. 

Pop  the  panel  and  add  a 
1387"  co-processor  and 
up  to  12  MB  memory. 


Color  It  Wonderful; 
■Superb...  Z^NOTES 
active-matrix  display  is 
one  of  the  best." 
-Wa>'nc  Rash  | 

Corporate  Computing/ 

|uly  -92 


All  The  Fax. 

Our  optional  internal  9600 
baud  FAX/modem  works 
around  the  world 


twiddle  Your  Thumbs. 

Microsoli  Windows" 
3.1  and  MS  DOS*  5.0 
are  pre-loaded,  and  the 
Logitech"  TVackman" 
portable  mouse  we  in- 
clude is  ambidextrous— 
attach  it  to  either 
side  ol  the  keyboard. 


The  Z-NOTE"  series  starting  at 


$2599 


direct  from  Zenith  Data  Systems. 
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Cl 


jiBrial 


tD  ten  hours  of  power  and  upgradeable  display 

v\^en  you  call. 


1-800-237-8721 


"The  ZWOTE  is  the  only  PC  notebook  I  know  of  with  a 
built-in  connector  for  computer  networks  and pre- 

installed  networking  so/hvare  from  all  three  leading 

companies:  B<u\yan.  Microsoft  and  Novell" 

-Walter  S.  Mossberg 
Wall  Street  lournal/May  13  '92 


Generations  Ahead. 


Z»NOTE  is  the  third-generation  of  our  groundbreaking 
386SL  notebook  design  with  a  new  genius  for  power  man- 
agement—up to  ten  hours  of  useful  battery  life  under 
Premier  System  Management."  And  more. 


Notebooks  Meet  Networks. 


Do  You  Dream  In  Color? 


Our  high-contrast  black-on-white  display  is  upgradeable  to 
brilliant  active-matrix  color.  It's  a  dream  come  true. 


Beyond  The  Docking  Station. 


"ibu  can  leave  all  those  desktop  peripherals  plugged  into  the 
READYDESlC-then  snap  it  onto  your 
Z^NOTE  and  you're  in  business.  A  far 
smarter  approach . . .  also  a 
t     heck  of  a  lot  cheaper  than  those 
attache-case-sized  docking  stations 
from  everyone  else." 
— )im  Seymour 
PC  Week/Mav  4  '92 


This  Way  To  The  Future. 


Upgrade  the  memory  and  add  a  co-processor.  Upgrade  the  HDD, 
FDD  and  BIOS.  And  don't  forget  the  upgradeable 
display.  The  future  was  never  brighter. 

MPBSOFT* 


ZiNOTE 

325L 

325LC 

Processor/MHz 

i386SL'"/20 

I386SL/25 

138631725 

Hard  Drive 

60MB 

85/120MB 

120MB 

Memory  (Std/Max) 

2/12MB 

4/12MB 

4/12MB 

Video  Display 
(Viewable) 

9.5"  VGA 
black-on-white 

9.5"  VGA 
black-on-white 

8.4"  VGA 
Active  matrix  color 

NIMH  Battery  Life- 

4-10  hours 

4-10  hours 

2.5-6.5  hours 

Weight 

5.9  lbs. 

5.9  lbs. 

6.5  lbs. 

Price 

$2599 

$3099/3599 

$5299 

And  The  Service  Is  Great 


Call  or  fax  Zenith  Data  Systems  toda> . 
We  offer  a  30-day  money-back  guar- 
antee and  a  1-year  limited  warrant>'. 
And  we'll  give  you  the  kind  of  toll-free 
factory  service  and  support  >  ou  just 
can't  get  from  a  third  party. 


FAX 

1-800-472-7211 


ZENITH    DATA  SYSTEMS 

A  Bull  Company 


Thinking  Ahead. 


tAntklpatnl  avalUbllli>'  My  1442.  All  mjdels  subteci  lo  avBlUblllt>-.  'Banny  life  depends  on  applicjiion  used,  power  marugemeni  features  selected  and  pertpherals  attached.  All  prices  and  spedHcatlons  are  subject  to  change. 
Prices  arc  for  rrkxlcls  shown  in  U.S  dollars  Shipping,  handling  and  applicable  sales  taxes  not  includeJ  in  the  pnce  v\'^nani>'  Infortnaiion  available  u[K>n  request.  Z'NOTE.  READYPESK  and  Premier  Sy-siem  Managrmem  are 
uadcnurksot  Zenith  tiau  Sysietns  Corporation  Microsoft  Windows.  MS  DOS  and  the  Kr ody  To  Kun  logo  air  trademarks  of  Mtcrosott  Corporauon.  Logitech  and  ItacKMan  arc  tradcrrurks  of  Logttei.h.  Inc  The  Intel  Inside  logo. 
USB«  and       are  trademarks  of  Intel  Corporation  Copy  right  O  1442  Zenith  Dau  Systems  Corporation 
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CO¥H  STOIY 

Portable  PCs 


>>SUMMARY 

Compinin  liiud  in  alphrtmieal  order 

OF      F  E  A 
NBCC386S1/ZD 

T  U  R  E  S 

NCR 
Safari  NSX/20 

NCR 
SyMBMSITO 

NEC 

UltraLita 
SU20 

NEC 
UhnUtolH 

Olivelli 
NotalwokS20 

PiekairiBsN 

386SX/20 

NfltitaMiL 

■  s  YES   n  >  NO 

List  pries  (iBStBd  configuiationi 

$2,195 

$3,449 

$5,399 

$3,268 

$2,968 

$2,919 

$1,999 

Precessor  type  and  speed 

Intel  38651720 

Intel  386SX/20 

Intel  386SL/25 

Intel  386SL/20 

Intel  386SX/20 

AMDAm386SXL/25 

Intel  386SX/20 

Hard  disk  capacity 

40MB 

80M8 

80MB 

BOMB 

60MB 

54MB 

BOMB 

Microsoft  Windaws  3.1 

□ 

■ 

■ 

■ 

■ 

■ 

■ 

Distribution  channel 

Dealers 

Dealers 

Dealers 

Dealers 

Dealers 

Direct 

Dealers 

Dimensions  (HWD,  in  inches) 

2.5x12x8.5 

2x12x9.5 

2x11x8 

2.5x11.5x9.5 

1.5x11.5x9 

2x11.5x8.2 

2x11x8.5 

Weightftravel  weiglit  (pounds) 

7.1,8.8 

7.2, 8.3 

5i,  6.6" 

6.4,7.9 

4.7,5.8*** 

7,8.6 

7,8.6 

Dnpiay  ane(H  X  W,  in  inches) 

6x7.5 

6x6 

6x7.5 

6x7.5 

6x7.8 

5x7 

&Sx7 

Keys:  total,  function,  cursor 

82.10,4 

82,12,4 

78,10,3 

78,12,4 

78,12,4 

83,10.8 

80,12,4 

Mothertxerd  manufacturer 

NBCC 

Matsushita 

Matsushita 

NEC 

NEC 

Olivetti 

Packard  Bell 

Chip  set  manufacturer 

AT&T.  C&T 

Headland 

Intel 

Intel 

Intel 

VLSI 

C&T 

BIOS  version  (or  date) 

Quadtetaoo 

Phoenix  1.01 

Phoenix  1.01 

Phoenix  1,01 
(April  1990) 

Phoenix  lill 

OlivBtd 

AwaidSM} 

Setup  in  ROM/Password  in  IK)M 

■■ 

■  ■ 

■  ■ 

□  ■ 

■■ 

.  ■■ 

■■ 

System  shadowing/Video  shadowing 

Memory  and  Disk  Drives 

Installable  RAM 

2MB-8MB 

4MB-8MB 

2MB-20MB 

2MB-8MB 

2MB-10MB 

2MB-6MB 

4MB-8MB 

User-installable 

■ 

□ 

■ 

□ 

□ 

■ 

■ 

External  processor  RAM  cache 

16K 

None 

64K 

16K 

None 

None 

None 

Available  hard  disk  sizes 

40MB,  60MB.  BOMB, 
120MB 

40MB,  80MB 

BOMB,  120MB 

BOMB,  125MB 

60MB 

64MB 

eOMB 

I/O  and  Expansion 

Parallel,  serial,  mouse  ports 

1.1,0 

1,1,1 

1,1.1 

1,1.1 

1,1.1 

1,1,1 

1.1,1 

PloprietaiY  expansion  port 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

PCMCIA  slot 

□ 

□ 

■ 

□ 

□ 

□ 

□ 

Expansion  unit 

$795 

$525 

$899 

$999 

$999 

$640 

□ 

Internal  modem  Options 

9,600-bps  fax 
($Z75| 

9.600-bps  fax 
(Included), 
14,400-bp$data/ 

faxisggg) 

14,400-bps  data/ 

9,600-bps 
fax  (included) 

2,400-bps  ($299), 
9,600-bps  fax 
($449) 

9,600-bps 
MNP  5  fax 
($499) 

2,400-bps  ($225), 
9.600-bps  fax 
l$375) 

9,600-bps  send- 
to((include(fl 

Video 

Screen  manufacturer 

Sharp 

Sharp 

Matsushita 

NEC  NEC 

Seiko/Epson 

Packard  Bell 

Maxiiruni  shades  o'  .j' _ , 

i  r 

Video  chip  set  manufacturer 

Cirrus 

Cirrus 

Cirrus 

WD 

WD 

Cirrus 

Cimjs 

Simultaneous  external  display 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

Maximum  external  resolution 

800x  600x16 

640x480x256 

640x480x256 

640x480x16 

640x480x258 

800x600x16 

640x480x256 

Maximum  external  colors 

256 

256 

256 

16 

256 

16 

256 

AC  Adapter  and  Battery 

AC  adapter  size  (Inches) 

1.5x2x4.5 

1.8x2.8x5.1 

2x3x6 

1.5x3.5x6.5 

1.5x3.5x6.5 

2x3.3x6.5 

1.5x3x7.5 

Rated  battery  life  (hours) 

3 

4-6 

3 

3 

2 

4 

3 

ZDigit,  battery  mndowns  (hr:min) 

2:44, 2:02 

5:15,4:06 

1:50,1:38 

3:45,2:05 

1:50,1:45 

2:45,2:34 

3:40,2:34 

Charge  time  while  on,  off  (hours) 

5-7,1 

6,6 

N/A,1.5 

15,3 

8.1 

N/A,3 

N/A3 

Battery  weight,  amp/hour  rating 

0.8lbs,1.2Ah 

0.8lbs,1.4Ah 

0.8lbs,1.4Ah 

11b,1.7Ah 

0.7lbs.1.7Ah 

1.7lbs,1.8Ah 

1.4lbs,5Ah 

Dispiay^ard  disk  power-down 

■  ■ 

■  ■ 

■■ 

■  ■ 

■■ 

■  ■ 

■■ 

CPU/peripherals  power-down 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  □ 

Standby/Hibernation 

■  □ 

N/A— Notaooiicable  The  oroduct  does  not  have  ttiis  leaiure    "The  NCB  System  31 70'sweigtit  does  not  include  the  l-poundextenialflo(i|ivdiskd(ive. 
■"I-ie  NEC  u  :r;iL  le  Ill's  weight  does  not  include  the  1  2-pound  external  floppy  disk  drive 

ASIC— ASIC  Design  Inc..  C&T— Chips  &  Technologies  Inc.,  lES— Less  Bitensive  Systems.  MCC— Micro  Computer  Corp.. 
SIS— SHican  InUgtaM  Syiunn  Corp..  Tl— Taos  iMnmanlt  be  WSI— VLSI  Tachmlagy  Inc..  WD— WMam  Digital. 
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COVEB  STOBY 

Portable  PCs 


PC  Brand 
386SX-25 
Notebook 

Poly 
Notebook  320T 

Positive 
PC320ND 

Proteus 
386-20NB 

Sanyo 
MBC-18NB6H 

Sharp  PC-6781 
Notebook 

« 1,033 

*o,/'iy 

Intel  JoDoA/^j 

Intel  joDoA/zu 

Intel  JcboA/^u 

Intel  joboA//u 

Intel  joboX/zii 

intni  oocci  /on 
Intel  OODoL/ 

DUMD 

lOUMD 

DUMD 

tXJMD 

tXjIviD 

Qnft  ID 

1 

B 

■i 

H 

1 — 1 

1 — 1 

U 

Direct 

Direct 

Dealers 

Dealers,  direct 

Dealers 

Dealers 

1.5x11  x85 

2x11x85 

2x11x8.5 

2x11.5x8 

2x12x10 

1.6x11x8.5 

7,8.8 

6.9,8.7 

6.9,8.7 

6,7.1 

7,8.8 

4.9,6.2 

5.5x7.3 

5.3x7 

5.5x7 

5.5x7 

6x8 

6x8 

81.12,4 

80,12.4 

80,12,4 

85,12,4 

82,12,4 

79,12,4 

PC  Brand 

LES 

Compal 

Vysotec 

Sanyo 

Sharp 

Intel 

VLSI 

Intel,  VLSI 

WD 

Oak  Technology 

Intel 

PC  Brand 
(Jan.  1992) 

Phoenix  1 .00 

IBM|Dec.1991) 

AM1 1.0 

Phoenix  1.10 

Phoenix 
(April  1990) 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

2MB-16MB 

4MB-16MB 

2MB-16MB 

2MB-5MB 

1MB-5MB 

2MB-8MB 

■ 

■ 

■ 

■ 

□ 

■ 

None 

None 

None 

None 

None 

16K 

lOMB,  80MB.  120MB 

40MB.130M8 

40MB.  BOMB.  BOMB. 
120MB 

60MB.  80MB, 
120MB.  230MB 

BOMB 

80MB 

1,2,0 

1.2,0 

1.1,0 

1,1.1 

1,1,0 

1,1.0 

■ 

■ 

■ 

■ 

□ 

■ 

□ 

□ 

□ 

□ 

□ 

■ 

$369 

$380 

□ 

$199 

□ 

$999 

2,400-bps  ($11 9), 
9,600-bps  MNP  5 
fax  ($2491 

2,400-bps  ($165), 
g,600-bps  fax 

($300) 

9,600-bps  fax 
(included) 

9,600-bps  fax 
($295) 

2,400-bps  ($390) 

2,400-bps  MNP  5 
data/fax 
($499) 

Sharp 

Toshiba 

Sharp 

Hitachi 

Sanyo 

Sharp 

32 

32 

16 

16 

8 

32 

C&T 

Cirrus 

Cirrus 

WD 

WD 

WD 

1  ° 

□ 

□ 

■ 

□ 

□ 

800  x  600x16 

640x480x16 

800  x  600x16 

800  x  600x16 

640  x  480x16 

800  x  600x16 

16 

16 

16 

16 

16 

16 

2x3x6.3 

2x3x6.5 

2x3x6.3 

1.5x2.1x5 

2x3x8 

1.4x3.5x6.4 

3 

3 

2 

1 

2 

1.5 

2:45,2:28 

3:52,3:07 

2:32,2:02 

1:24,1:14 

3:39.2:15 

2:04.1:47 

N/A,2 

N/A.2.5 

N/A.3 

8,1 

8,1 

8.2 

1.4lbs,5Ah 

1.4lbs,4.5Ah 

1.4  lbs,4.5Ah 

0.7lbs,1.7Ah 

1.1  lbs.1  7Ah 

O.SIbs.l.BAh 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  □ 

□  ■ 

■  ■ 

■  □ 

■  ■ 

■  ■ 

■  ■ 

are  in  an  inverted-T  layout  with  separate 
Home,  End,  PgUp,  and  PgDn  keys,  but 
the  function  keys  are  half-size.  Keyboard- 
only  Windows  users  will  have  to  releam 
certain  finger  movements.  This  minor 
knock  aside,  the  Toshiba  T4400SX  is  a 
well-designed  package. 

TOSHIBA  T3300SL, 
TOSHIBA  T2200SX 

The  slim,  solid,  $3,999  Toshiba  T3300SL 
and  $3,499  Toshiba  T22(X)SX  fully  live  up 
to  Toshiba's  rock-solid  reputation  in  the 
laptop  market.  If  a  speedy,  practical  note- 
book is  what  you're  looking  for,  these 
would  fill  the  bill. 

The  6-pound,  8.5-  by  11.5-  by  1.5-inch 
Toshiba  T3300SL  comes  with  2MB  of 
RAM  standard  (expandable  up  to  18MB 
via  2MB,  4MB,  6MB,  and  16MB  credit- 
card-size  expansion  modules.  Based  on  a 
25-MHz  Intel  386SL  processor,  our  test 
unit  came  with  a  16-millisecond  80MB 
JVC  hard  disk  (a  1 20MB  unit  is  also  avail- 
able), a  side-mounted  1.44MB  floppy 
disk  drive,  an  82-key  keyboard,  and  all 
the  requisite  ports  (except  PS/2  mouse) 
behind  a  rugged  plastic  door.  The  video 


SUITABILITY  TO  TASK 


Toshiba  T44008X  (LCD) 

 TOOK     FAIfl    GOOD  tXgUtWT 

Road  warrior/communications^   9    O  O 


CONTINUES 


DOS  applieationt  ^ 

• 

• 

• 

Windows  applications  ^ 

• 

• 
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Oasiaop  replacameai  ^ 

• 

• 

• 

Toshiba  T4400SX  (plasma) 

mm 

fAIR 

GOOD  EXautNl 

Road  warrior/communications^ 

• 

o 

o 

DOS  appliealiaiis  ^ 

• 

• 

• 

Windows  applieatiotis  ^ 

• 

• 

o 

Dasklop  raplacsnrant  9 

• 

• 

• 

Toshiba  T3300SL 

POOfi 

fAlB 

GOOD  EXCEUENT 

Road  warrior/communications^ 

• 

o 

o 

DOS  applieationt  ^ 

• 

• 

• 

Windows  applications  ^ 

• 

• 

o 

Oosktop  raplacsmant  9 

• 

• 

o 

Toshiba  T2200SX 

TOOK 

GOOD  EXCtUBfl 

Road  warrior/communicatiofls^ 

• 

o 

o 

DOS  applications  ^ 

• 

• 

o 

Windows  applications  ^ 

• 

• 

o 

Dasktop  raplacemant  ^ 

• 

o 

o 
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Cr: 


AUTOMAP 


AUTOMAP  EUROPE 


U TOMy  H  W c^kl^  ihi'  iniuNi-  iHil  ii( travi-l  pkuiiiiiin  •  wIhtlmt 
Minn'  sixm;  in  Kimm'  la^rjil  (il  fuiiihliii);  mih  n):iil  nu^^  (l^plX^;lI^ 
innrji  ntidnu|M.  wxicjii  prim  mil  luul  |wk.(li»ii;Mitir»uTi  aLMiNiii/iil 
dmuiii  piicif.  conii>k'U'  wilh  nuliuijL-  cltutN  ;iih1  ir.iM4  [llln^.  K'Uuri> 
l/iKHii  in/nHHii  (Hii  (-.i|u])iliM  iif  2Sll.i2(l  iiukMif  t-iiniiicui  nnKiint.ns 
Uso  iiH  lu(l^^  stnM  iii;l))s  lii  X.hT  dill's.  Iimiidii|>.  Jiid  m11jsi> 
Piihlishcr:  MTOMAP.  Int.  BS6S04  $79. 


UTl)MM' W|is yni fiinl ihi' tx^  nwu- fiir«iur trip  llS fcisL fim uihI 
infoniKUiM'  vsllli  Iniixintls  iif  u|vli><ljlt'  tiilor  nups  11  <4''jn'lH>  it>  itiuhnsr 
(if  ix-arh  x«l.(l(«i  mili> i)( nxut. aid imh  Ic*. allcnuH'  nmlo  jimI  pnnis  j 
nup  for  \<iti  UTOSUI'S  Jmuij; 
niNiniilHitis  In  jJI  Ah-  dkhK  xtMi'll 
bf  InniHiiis,  i-un)\  hm\  tirui  (j). 
euilK  wfltiv  111  Iiini  ;iiul  llu'  sii3i> 
mliiiikfiir 

MU>.lnt.  BSS•2^ 


★FontMooger  for  Windows 

F<)nl.M(inRiT  bridRR.  compiling  fonl  iwhnologifs  b\  lining 
di'sklop  piiblishiTS  i-Asih  lonviTl  biWiiii  Adobi'  PosLVripl 
T\pi'  1  and  T\p»'  fi.  Inlcllifiinl.  Simbiis  Q  and  TniiT\iK'  (for 
Wind<m>  .VI)  Qinii'niHl  fonus  can  be  sa\vd  for  IBM  Pi: 
and  I'oTiipatibli'N.  Macintosh  and  NcXT  compulm. 
ponlMoiigcr  Ills  uiu  niodif>  cliaractcr  iiuilini's  »idi  built  in 

drawing  KkiIs  or  gmiTali' 
^mm/f^  ^^^^^^^^m  cuslomi/c-d  t^pl■facc^  ;md 
^^^^^^^^  cbaractiTN  sikH  as  obliques. 

fractioas  and  small  caps  Urp\ 
^H^^^H       Pl^"  cbaractfrs  to  cn'jle  a 


Mil     allcniaii'  nmlo  and  prims  a 

^50 


new  fonl. 


Publisher  AXES 


^Aldus' 
Gallery 
Effects™ 


Stadcer  2.0 


Aldus  (lallt  n  Efft-as  is  a 
libran  of  ;mislic  cfTit'ls  ihul 
automalically  transforms 
gra\M;ili'  or  color  scanni-d 
pbolograplis  ;uid  oiIht 
bitmap  images  into  stunning, 
.sophisticali'd  works  of  an.  I  se  Gallcrv  l-lffivts  plug-in 
fdti'pi  dinilly  In  programs  like  Aldus  jtiuio.'iiyler.  or  ast-  the 
si'parale  application  Sivlirn  ina.sier  effirls.  including 
(iraphics  Pen.  ttalercolor.  hjiiboss.  ;uid  (iharc'oai. 
Thousands  of  tarialions  fnini  each  effiin  A  "musi  havv"  for 
any  scanner  u.ser  FublLsber  .Udus  GR529-I 


$139 


i      Stacker  III.  the  award  uinning  data  conipri's.sion 
I      softw-are  from  Slai-  KlivtroniiN.  Iiisuinlly  and  safeh 
I       dooWes  ilic  disk  capacily  i»f  your  lM).vhx-<itl  jH-rsonal 
computer  h\  compa*vsing  and  decompressing  \our  daUi 
willioiii  losing  any  information  Idi-al  for  laptop  and 
nolebiMik  coiiiputers.  .siacki-r  uses  transparent, 
iiistaiitanetiiis  conipri-ssinn  lo  free  laliiable  meinon . 
lilting  you  load  additional  priigranis  and  ibla  It  s  fully 
iiimpalible  uilli  DOS  and  U  indows  programs  .uid  can 
e\en  double  the  c:ipaiity  of  mumable  siorage  dnices 
like  flo|ipv  disks.  Ki'moulli  disks  :uid  Syi|uesl  canridgn. 
\iiyiine  can  install  .Stacker  in  ininules  \m\  simply  insert 
the  disk  ;u)d  run  the  e-.isN  to  use  instailalion  pnigr.im. 
Thai's  .dl  It  laki-s  to  double  your  ilisk  capacilyf 
Publisbtr:  .Slac  Eleclninics  UI-iXO 


Bernoulli  PC  Powered  PRO 


Bonuuili  n:  Pimentl  PRO  tsthe  Dau  .Skirage  Sy-Ain  thai  pnnidi> 
cndk's..  affordable  gnmili  lltai 
etipands  and  liunges  as  your 
nmt>di)  IViliil  lor  skirjge- 
inensnv   indows  and  dcsiao)) 
publiJiing  applit-jlions.  thi' 
BetmnJIi  Hi:  Piiwend  uftts 
')O.MB  of  highpiTfonnance  on- 
liiK'  Moragi'  cajwity  villi  hard- 
disk-liki'  piifomiiime  ( I') 
msec  ifttwe  aixw  lime.  'I 
msec  »ilh  imtidi'd  !<xnl  ^ 
(ache  suAuare)  Inciiido  .S(M  pon  and  Unlral  hwn  SnAw-aiv. 
Racking  up  is  as  simpk  as  ntiking  disk-Ki-disk  l'opit^  And  iinliki' 
I;ipe  dmo.  IVukhJIi  tl•.l^ku|^  an'  a-adi  lo  use 
without  a  nMon'  optraUHi 


J 


The 

UnMouse 

TIk' I  n.M<Hisi- dot^ 
eierylliing  a  nK«t<' 
can — onh  fa.sUT. 
rjsiiT.  and  in  k'ss 
spaiv  To  nioie  ihi' 
nirsor.  sunph  slide 
ytmr  fingiT  iMT  the 
gla.ss  siiriaiv.  To 
make  a  M'kilion  nK'reh  press  down  flk'  I  iiMoiisi'  also  ^<•n^^  as 
an  iMended  ki^fxurd.  Taj)  iIk*  largi'  n-d  btiaon  ^ukI  >ihi  lu\e  a 
PowiT  Mpad  Willi  Id  krts  iibJanih  available  to  i-vwTia'  niacit» 
(li(linaih'ai»dn«iik')  Uiiii Hsoiie nullKHi tiHicli points llie 
I  aMoiw  alyi  |X-rli>rms  as  a  small  grjpliii>  lahlel 
Manufacturer  Micniliiuch  INMtlO 


$165 


Aldus 
PhotoStyler'^' 

.AklxLs  I'liotaSiyliT  is  llie  itiosi  jMnvertul  aiKl  \epsilik-  Windows 
cokir  image  pniit'ssiiig  prugnun  avaitibk'  for  iIh'  in'alne 
pnilessKjnal  It  kis  \ihi  aii|iun'  |ihiiiiigraphii  images  fnim  a 
wide  range  of  Nnin't^  aiHl  In  main  iiHliisny-'4aiidanl  fik* 
fonnals.  and  iIhh  mhaiKi-  iluin  or  nuidifv  tlkiii  for  in 
publications  i>r  priviiLiiKHis  \m  can  t^en  cn'ak-  onginal 
s  using  PlR4o.st\ler  s  cMeiisne  luinting  and  I'tfeOs  tooK 
:  Aldus  UMVI.^^l  $S.>9. 


AindiK'  w)ki  buys  PlHUnsiykr,  Fnrlland.  PageMakiT.  or 
PiT*iu.'>ioii  will  nvene  i  I'nv  liaDi'rv  Kfleits  vMm  iliev  KNiiiilch- 
.unl  nvailllKirpnKltKl  regiNlr.it!(Hi  OfliT  eypin*  "/.M/'li 

Aldus  FreeHand 

AkIiLs  f  ni'lland  cotnbuHs  an  ('lii;int  iiiteilaiv.  pownfal 
fi-alnnv  aiKlMi|H'ri<irniiipiil  i|ualil\  to  gne  yim  the  i'»c4'IO' 
UH'  tool  for  cn-aiing  simple  or  ^ni|ii?4K'jIitl  graphR>  Knim 
Nack  and-wluie  LixT  i>ul|iui  to  fnlUiilor  pi\i)nss  pnaliHtion. 
\kliis  I-riT'lland  is  tile  iimn  compfelNiisne  iliNpi  and 
illustration  |uiiagi'  (or  W  indows  Publisher  Aldus 
(;iO(H.<rt 


★CorelDRAW!  3.0  I 

A  i»M  Ira  in  R:  (ira|)l»cs'  l  orell)R\*  .winmT(if<MTi<l 
inlemitiimal  awanK  ts  iIh'  Pt:  ik-jphKs  viftw-an'  (nr 
iM'ntioe'  tinrlDRWl  Ml  s  iiihanu\l  fi*anii\>  iiK'liKk*  grapliic 
ik'sign  byiT-:  mlilahle  pmii'w;  impnned  <1)  ifliils  and 
ptmeffiil  iLiti-dmeii  liurting  |xunt  and  phiilo  editing  and 
priMiilamin  imkicf  (iin*:iUKr  (i«i  MKIIiU'MST.  and 
Im-NIll*  h coiiii". mill  lii TnKTyiH'tiHiLs.aiHlowT  KOI 
symbols  and  liipan  im:ay>  \nd  ;^  an  inipivci'denktl  bonus, 
liirel  \txs  incliidid  a  (3)  ROM  »1tli  oMT  li.lHll)  dipan  imJHPs 
andiM'r.'itlfoiiLs'  \lyi imliideiL  donibiif fill paSi'ms. dooul 
;uhlllasl)ttllilk'^lyk^.  aihlammlieaiLs  il  lIll|lorl'l^|klrt  fihiis 
fnv  PaiiliHR-  aixl  TKI  MUtll  Imiiws.  ;ind  fm'  utility  pnigraiiis 
(ofi'ITKMT.  .indMiKaii  Also  .Arjibbic  on  CD  ROM. 
(3HU20  Publisher  (  onl  Svsuins  | 

GROSt.Vi 


lometia  DR2360 


$ 


The  Windows  I090  is  a  registered  trademarli  of  the  Microsoft  Corporation. 
CnCLE  22s  ON  READS)  SBWICE  CARD 


only 


J  -J  rl 


PLUS 


.1 


1 


(),«nif*f*(.SVlrt'i.»M«»iJ.' 


I'PfCnule  packagmK  niK  Proof  of  ownerihip  required  tor  upgrade.  Mail 

or  fax  us  the  HrM  pugr  uf  ihe  user  manual,  or  mail  un  your  oh^inal  prngram 
disk  (KemiRlil  deliwn  rharfse  is  $"  and  ret|uires  faxed  poKif  of  ounership 

Discover  the  point-and-click  graphic  simplicity  of 
Microsoft  Windows .{.  I.  and  using  your  /Y.'  u-ili  nerer  be 
easier.  Create  terrific  tooleing  documents  in  less  time.  Sail 
through  your  work  more  easily.  .And  share  information 
between  your  favorite  IHtS  and  Windows  applications. 
Once  you've  e.xperienced  Ihe  Windows  environment,  you'll 
never  want  to  leave. 


Windows  3.1  Full  Product  Price 


with  your  order 


.$89 


Windows  3.1  Tutorial 

♦Make  Windows  even  easier  with  this 
Personal  Training  Systems  tutorial.  It's 
like  having  an  expert  sit  beside  you.  It's 
FREE  with  Al^  ORDER  from 
MicroWarehouse.  You  pay  only  $2.00 
shipping  and  handUng.  ,\sk  for  item 
#AA0004  when  you  place  your  order. 


Close-Up 
Dual  Pack 
Remote  for 
Windows  & 
DOS 

Vl  irner  uf  PC  Magaane  s 


fk^tof 
orld  s  BcsJBmv 


from  luHK'  ur  on  Uu-  mad >u  laiHnp  lldp  »(lier>  al  any 
locallon  .tocv.  niworlts  PiMeM  rpniole  st  rei'n  &  file 
Iraasfen-  Renioie  mouse  ((inm>l  Ijmiled  Time  Offer' 
Gel  (lose  I  p^  II  IHial  Pack 
(Boili  Ik»i  &  niiK*'  sidl^) 
hiMisticr  NorhM-Lambm 
I3« 


$tl9 


386MAX  6 

MuilRTCil  I'fll  11  Mjf^lH' 

liliuirs  IlliiKe  .  Ihe  HyU' 

Awanlof  .VkTil  .  Infoiorid 
DuyiTS  V«urjntt'  Stal  aixl  , 
InfoWorld's  Top  Somitj;  J 
Mniiorv  M;iius<t",  J 
WiMW  I)  Ls  |xTf(\1  for  1 
I«hJi  iIh'  e\p»'rieiKi<l  ;uul  ' 
ihi'  iiovKe  itsiT  \  iHn\  Kni|tlue 
inliftke  ?<tink%sj\  lnkl;rJU^  i 
nunagemenl  uilh  SmanVkiiiory .  a  disk 
cjibt  and  a  i«>»iifiil  siiMeni  aiiahrtT  AiliT  reli^ihK  " 
nt inmnj;  nuunmni  IurIi  IKIS  iiHUHiry.  ,W(iM.V( 
ouliiinaiK^alK  iijiOnuA^  jjkI  iiinfi^ua>  MHir  syMetii  for 
inosi  a>fneii(]<KuJ  imniKtry  PublbJicT; 
l^cdius  MMia>-.ulahk' 
HlueMlXb  ITI6T<  $79. 


OPTIMA  144  +  FAX144 

()mM.\  I  W  f  •  .\flordjblo  \  ^2b^s/l^,^iK)  bps 

a and  dniop  VH.  MKI  hps  KAX  modem  Also  supports 
.      'XilX).  2  KKI.  1 2IH1.  and  m  bps  dala  plus  V  i  >A  libls  and 
MNP  S  crror-rnnlnil  and  thu  compn-ssiori  \  -iibis  b<>osts 

il  up  lines  Free 

^OU  d«M)'l 


tonihinauun  ol  sfx.i'd.  i  rnir  (.oiilroi,  aiid  dau  innipa^iilon 
whenoer  you  a.v  your  OPTIMA  miKlein  OITIMA  1-H  + 
F \.\l  H   Mure  modem  for  \<>ur  raonrt 
Manufartnrcr  llavet  .M-MilW 

$479 


I'm  KcxxY.  can  me  at: 


1-800^-7060 

(1-800-DOS-7080) 
Inquiries:  908-370-0518  Fax#:  908-905-5245 
Order  Toll-Free  24  Hours  a  Day.  7  Days  a  Week  

FrM  Mkro  WarehouM  CaUlo9  Subxription  2PM081 
1690  Oak  SIrMt  P.O  Bo»  3014.  ukcwood.  NJ.  0(701-3014 

F'lt  OUT  aivl  mail  th«  coupon  to  itttfvt*  a  free,  on*  yvar  subwription  lo  thp  MitroWafehome  catalog 


Name 

Address  Apt. 


^^^H  '  (Expect  to  receive  your  next  is 

■■■■■■■ 


State 

ssue  within  4-6  weeks). 
225  ON  READER  SERVICE  CARD 


Zip 


Vol  c-.in  now a)iibici  Mic 
llidElec  n)iiib  Mail  on '  '.omf 


Item  numbers  endirn  in  S  and  5  denote  pcoducts  available 
in  3  1/2'  and  5 1/4^  kxmals  respectively  Item  numbers 
ending  in  4  denolt  M  both  tornols  are  included  Please 
refer  to  item  numbers  wben  ordering 

*  Wind<)w>-coni|)atiblf  products 
♦  Call  for  at^lahle  upgrades 

COMPUTERS  &  MEMORY 

ng  Edgt 

1170     [53/5X  386-16  VGA  Bundle  899, 

:: ;     Color  Notebook  60MB  2699 

I2«     60MB  Notebook    1569 


SIPPS.  SIMMS,  OflAMS.. 

$IMM.2S6KldOn$  

SmM.  1MB  100ns  

SIMM.  1MB  TOru   

SIMM.  IMBeOns 


.Call 
...21 
...49 
.  ,59 
55 


EXPANSION  ft  UPGRADES 
ATI.  Ttchnologlis 

EXita)     ATIK14  Ultra  MB  399 

EX2010      VGA  Stereo  FX   269 

Avitw 

EXt940     Desktop  TVVG1   299, 

Boci  RiMirch 

EX1840     BRAT9O*ith0K   115 

■  Wioh 

1510     MIDI  Connectoi  lor  SoundBbsler  59 


EN0910 
EX1800 


Sound  Blaster 
Sound  Blaster  Pro  


 115 

199 


DIlHal  VMM 

EX1195     Computerfyes  Prot  Series   359 

EX1610     Computerfyes  Color/RT   529 

Mtdia  VisiM 

CD0320     Multi  Media  PC  Upgrade  Kit  829 

IN2550      ProAudio  Spedrum  16  229 
I  TtdMOlMiM 

PCSpeakers  179 

tElNtronlct 

X1480     Stacker  2  0    99 

MEDIA  &  ACCESSORIES 
Disks  (boot  ol  10) 

BASF.  Sony,  Maxell  and  bulk  Fuiu  Call 
LB  liMHWiton 

Various  Colors  Wnst  Saver  w/MousePad  21 

Various  Colors  Wrist  Saver    13 

Various  Colors  Wrist  Saver  MousePad  1 3 

Ktmlngtm 

ACM140     Masterpiece  Plus  95. 

AC^     Premier  Leattier  Case  169. 

AC0670     Universal  Notebook  Case  66 

MIVES/COIIOM 


lomtn 

DR2OS0 


145 


  Bernoulli  90MB  Cartridge 

DR1 970     Bernoull  1 90MB  Transportable 

DR2360     Bernoulli  PC  Powered  PRO  625. 

tticrttoMlom 

[»1240     backpack  14  210 

0R1790     b^(gcl<2.8   249 

bfi1250    TKdCjrd  11X1105  MB  «9 

Tmc 

DflOSIO     Teac351.44FD  75. 

PRINTERS  m  CARTRIDGES 


BN0080/70  Adobe  PostSaipt  Cartridge 

with  Type  Cartridge  1  or  2    299ea 

Pfi1314     *ATM  Plus  Pack  125 


PR1710  Auto  Sheet  Feeder  lor  BJ-lOe  72 

PR1500/10  Bubble  Jet  BJ-lOex  325 

Pfi2240  Bubble  Jet  BJ- 300    459 

PR22M  Bubble  Jet  BJ  -  330    599 

CWlM 

PR2320  GSX-140  Plus  Color  Printer  339 

n  EniliMtrlng 

PR061T)  Super  Cartridge  2    269. 

PR1950  Super  Cartridge  3  Pro  269 

PkMc  Data  Products 

Pfil  120  25  Cartridges  in  Onel  269 

Pfi0910  Pacilc  4  Memory  w/2Mb  125 

PR0490  PacilePage  w/1 2  4  Plus  2mb  375 


PR2200     KX-P1124I  Printer  299 

PR2190     KX-P2624  Silervt  419 


MODEMS  &  FAX  BOARDS 

(Ordinal 

MM0520    Inlernal  2400  Bd.  Modem  55 

MM0870  Int  2400  Bd  Modem  w^SenrVRec.  Fax  95 
MM2070  Int  9600  Bd  Modem  w/V.42  BIS.  MNP  .  2G9. 
Dtlrtni/Calsra 

FX0184      *FAXPAK   149. 

Hans 

MM0930    OPTIMA  96  V.32    399 

MM2190    OPTIMA  1M  ♦  FAX144    479 

MM0810    Pocket  Edition  2400  119 

MM0210    Ultra  SmartModem  9600  VJ2  629 

MM0860    Ultra  144  V  32  BIS  Exi  699 

Ilia  Complata  PC 

FX0060     The  Complete  Communicator  320. 

FX0040     The  Complete  Fax/%24    245. 

Zoom  Telephonies 

mm::  9600/4800 S/fl Fax   85 

MMi;--:ij    ■  !.  '.bOem FX 9624 S/B Exl  105 

MMIOOO  9624  S«  Int  «/ WINFAX  Bundle,  ,119 
MM2140    VFXV32BISEXI  14400S/RFax  309 

NETWORKING 

Etherlink  ll-Single  User  199, 

Lantastic  2  MBPS  Adapter  Card   149 

INPUT  DEVICES 

MousePen  Professional  65 

Thumbelina   69 

*  The  Typist  Plus  Graphics  (AT)  389 

Scanman2S6   269 

Trackman  Portable  99 

Ballpoint  Mouse  119 

Mouse  (bus/ser)  85 

*Mouse  w/Windows  (bus/to)  145 


IN0810     TheUnMouse   165 

TIN  Complita  re 

IN2 1 1 0      Complete  Page  Scanner 

*/  WordScan  OCR  Solmare   569 

Z-NIX 

IN1003/5    *SuperMousell(s«)  */Win30    75 

MONITORS 

Various 

MT0280     PanaSync  C1381 14'  VGA  Color 
MT0320     Samlron  Super  VGA  Color 


3-Com 
NT0060 
Artisoft 

NTOllO 


Aipoint 

IN2130 
IN2260 
Caari 

IN2314 

Loflltacli 

INItl/O 

IN2250 

MIcrosoll 

IN2150 

IN0890/80 

IN0275/84 


389 

329 


ENTERTAINMENT  &  EDUCATION 
Abracadata 

EN2694     Design  Your  Own  Home,  Architecture ..  43 

Interiors.  Landscape  49  ea 

EN2684     Design  Your  Own  Railroad  35 

HH0094     Sprout!   39 

Artwoa 

EN31  j^^^  foidge  7.0  35 

EN0734     SimCity   29 

ED0184     Where  in  the  USA  is  Carmen  SanOiego  32 


EN1473/5    *Erleftainnienl  Pack   29 

EN0043/5        ■:MS  T  .  alor4  0   38 

PWNMi  Training  Systems 

ED3310     ♦.Vu'h-^'V.;  5 1  Beginning  49 

ED3563  «EXC[L  4  0  Beginning  Spreadsheets  49 
Soltwara  Markating 

ED3034     Bodyworks  49 

ED3454     CHEMISTRY  WORKS  39 

ED3044     Orbits   39 

DESKTOP  PUBUSHING  ft  GRAPHICS 

Adobe 

Adobe  Fonts  (vanousl   Call 

PR1594      «Adobe  Type  Manager   59 

GR2094     .TypeAiign   65 

GR51 43/5   *  ♦liloslrator  4  0  lor  Windows  399 

Aldus 

GR3043/5    *Aldus  FreeHand  389 

GR5034     *Aldus  PholoS^ler  529 

GR5294     ♦Aldus  Gallery  EHects  139. 

GR2053/5   ♦♦PageMaker  4  0    489. 

GR5013/5    ♦Persuasion  2.1   330. 

Application  Tsctiniauas 

GKi34      »P,cture?2e20  „  95 

Aras  Soltwara 

GR3074      ♦FontMongei  If  i  /v  -  '■•/.  - 


Batkaisy  Systams 

GR1994     ♦After  Dark  20  lor  Windows  29 

Brodsrbund 

GR2894     New  Printshop  35 

Conwvtar  AssMlataa 

GR1E3     CACricket  Graph  1  3  85 

CanlSntams 

GRKW   ♦CorelDRAWi30    369 

FontBank 

GR2823     FontBank  Type  Companion  99. 

Fractal  Oasign  Corp. 

GR5344     ♦Painter   319. 

Mlcroarati 

GR2783/5   ♦Micorgratx  Designer  3.1   379, 

GR2833/5   ♦Windows  Draw'   99 

6R5283/5  ♦Pichjre  Publisher  with  Color  Scanner569 
Micrologic 

GR1444     MoreFonts3,0  75. 

Microsoft 

BS2304     ♦♦PowerPoint  lor  Windows  315. 

GR3144  *l^iciosofl  Publisher  lor  Windows  ..  129 
Haw  Vision  Tachnology 

6R3174     ♦Presentation  Task  Force  CGM  4  0  134 

OCfM 

GR21B4      ♦♦Pen»vePersonal20torOOS&W«id  119 

Gfl2194     ♦♦Perceive  2.0  185. 

Software  PublisMM 

GR2303/5  ♦Harvard  Graphics  3.0  415. 

GRS063/5  ♦  ♦Harvard  Gr^hics  for  Windows  369 

ZSoft 

GR0634     PC  Paintbrush  IV  Plus  119. 

CAD  PRODUCTS 
American  Small  Business  Co. 

CA0233     Design  CAD  4  0   249 

CAa203     Design  CAD  20  50  175 

AatoOaak 

CAfl173/5  Autoskelch30  146 

Gantric  SallMara 

CAO074     Generic  CADO  6.0  285 

BUSINESS 

AddStor 

UT2194     SupeiStoi2  0   85 

Alpha  Software 

BS2154     ♦Alpha  FOUR  Version  2.0  339 


Application  TechntoUM 

:.iplure£iB  

Approach  SoHwaif 


BS6194 


'Approach  lot 


 45. 

 135 
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BS50O4  Graftek20  

AuloMap.  Inc. 

BS5224      AUTOMAP   50, 

B56504      AUTOMAP  EUROPt    79 

Borland  IntwnallOMl 

BS0774     ♦dBAS£IV15  489 

BS0214     ♦Paradox  3  5  519 

BS3n44      ♦Qii3tlroPio40  319 

Campbell  Services.  Inc. 

BS3:.>;     -    ::!■»■ 'ur  Windows  75. 

Cantral  Point  Solturara 

UT2064     Ceittal  Point  Anil-Virva  85. 

yT2133fi   *f<  Tools  71  119. 

Computer  Asswlatas 

6S'.',i-      •  ;BFast    349 

FN,'.  --v  CPAC  Simply  Accounting  lor  Window5l29 
Darlana  Itch. 

UT1704      ♦WinSleuthProlessional20   105 

Datastorm  Tach. 

CM04?.I     PRnrOMMPLUS201   72 

OCA/i:rosstalk  CommunlcaUo* 

CMi   '  :  ■  .■  lor  Windows  129 

CMiw.)4     L,i,.s m:*  Ms  4  150, 

Oalrina  Technology 

BS2fM4      .PerFOflMPROJO  185, 

fxoi-'>4      •  WinFax  Pro  2.0  75. 

BSCK,  '    !'':0RMProDesigner&Filler2,1   90. 

Filth  Generation 

UTor^'4     Dircc;  Access  51   65 

UT2184     Fastback  Plus  3,0  125 

FoiSoftwara 

BS0705     Foxbase .  Dev.  System  2.10  239 

BS4065     FoxPro  20    495. 

HalU 

BS3154     NETROOM20  59 

■M 

UP02Mfi  OS/2  2  0  Upgrade  DOS  88 

tasst  Systams 

UT1614     HiJaak2.1   ™  „...129. 

IntuH 

FN0164     Quicken  5.0  .„  43, 

'N0564     *Quicken  lor  Windows  49 


Targus  Universal  Notebook 
Carrying  Case 

Desii3>'>!  .-■•>■'■• .:!  •  - -I:.  I  r.:;i  ,,'\,! 

Tar, 
«a\ 

NotrhiioliK 

fctmigsfili  ju.  <. 

appensur  ' 

.\lso  ai-ailati  ^  ili.i-.ize('Mf  KOy()0$W. 

Premier  Black  Lealber  Carry  Case  KC.l<,  >n  i  l(<9. 
Premier  Sittebonk  Carry  Oise  MCMTO  >U9. 

Targta  l  iiUcrsal  .Sofelxmk  Curry  ing  Com  S>Mb~n 


SI0153/5  ♦♦LohJS  1-2-3  &  Ami  Pro  20 

Double-Up  Upgrade  155. 

834204  ♦♦Ami  Pro  "O  299. 

BS5203/5  ♦Lotus  1-2-3  3 1  Plus   419. 

BS4073/5  ♦Lotus  1-2-3  Ret  2.3    339. 

BS5253/5  ♦♦Lotus  1  -2-3  for  Windows   399. 

BS3973  Lotus  Graph  Writer  II   335. 

CM0574     ♦♦Carbon  Copy  lor  Windows  119. 

CM0064    Carbon  Copy  Plus  6.0  122 

Mtefosofl 

UP0153/5  DOS  50  Upgrade  55. 

BS3253/5   ♦♦Excel  for  Windows  4.0    309. 

BS4103/5   ♦Olfice  20  lor  Windows  485. 

8S2704     ♦  ♦Project  lor  Windows  3.0   445. 

BS1953     ♦Windows  Developer's  Tool  Kit  315. 

WP0O43/5  Word  5  5    209 

WP0374     ♦♦Word  lor  Windows  20    299. 

BS5324     ♦  ♦l^icroson  Works  tor  Windows  129. 

BS0173  ^       •  .  G   _  95. 

Maltlson  Corporation 

UT0554     PC-K*ik  Power  Pak  2.1  75. 

\mm  SuperPC  -Kwik41  45. 

Wortow  LiHifciil 

CM05O3/S  *Ck»!-UpDu<yPackl/Windows&OOS119. 
(Niin  CananUM 

BS3124     *The  DeskTop  Set  30    79. 

reeioka.  kic. 

BS1834     PC  Globe  5.0  _  37. 

BS1844     PC  USA  2.0  29. 

Paaciitraa  Soltwara 

FN0233/5   Peachliee  Complete  III  50  145. 

Polaris 

832894      ♦PackRat4  0    259. 

Powar  Itp  Softwara 

BS1654     Calendar  Creator  Plus  4.0  55. 

Qiwlltas 

UT0684      i36l.»A«  b   _81. 

Qiattardack  Ottica  System 

BS1043/5  DESOview  386  2.4     129. 

EX1 103/5    0EMM3866.0    61. 

Qalcksoft 

WPie04    PC-Write  Standard  Version  62. 

Ralaraflca  Sotlwara 

WP05I4     ♦Grammatik  Windows  55. 

SoMoiilc  Solutions 

UT1993/b   SjflKire  Carousel  6.0  55. 

SaHwara  Directions 

UT1914     PiinlQSO  85. 

SiliMaker  Softwara 

851923/5  BetteiWoikingEinhl-ki-One  32. 

BS3604      ♦PFS:WindowWorta   95. 

ul^nfi*  Norton  AnIiVinjs  20    85. 

UT2183/5  ♦Norton  Desktop  tor  Windows  119. 

UT2313/5  Norton  UlU.  Advanced  6.01  115. 

UT2153/5   ♦Norton  Backup  Windows/DOS  85. 

CM0173/5  PC  Anywhare  4  5  Host  and  Remote  119 

BS4013/5   ♦OSA4  0    255, 

BS3723/5    *  0!T,!'iT-"n   255. 

iMlHiolagy  Interchange  Group 

BS5915      Tk  M3-,;  b-v  b.irvivai  Kit    169. 

BS5905     YouiPC  Inside-Oul   169. 

Tiiaatara 

FN0414  ♦M  Y  0  B  lor  Windows  135 
TlmailM 

mm  ffrMA°''"'<^.'"..*"*~'..'?&. 

Tool  Tachnology  Pablishiaa 

UT2253      *#nlools   125. 

Traveling  Soltwara 

UT2074     LapLinkPio4.0  99. 

Triton 

CM0543/5  CO/Session  99. 

WordParfad  liorp 

WP0363/5  ♦WordPertecl  5  1   269. 

I«P16W  ♦♦WordPerfect  51  lor  Windows  295. 

XTrae  liompaiiy 

UTt874     XTreeGold2  5    99. 

LANGUAGES 
Bwtairt  llMfMUMNl 

LN1654     BoriindC+*3.0  319. 

LN0484  tor  Windows  319. 

LN1664     ♦Object  Vision  2  0  tor  Windows  t(K. 

LN0464     Tuibo  C«  2nd  Edition  3.0  74. 

LN0463/5_  ♦Turbo  C«- lot  Windows  105. 

LN0543/5  ♦C/C«  Compiler   299. 

LN0085     OuickBasic4  5  ...65. 

LN1674     ♦Visual  Basic   129. 

• 
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1690  Oak  Street.  PO  Box  3014,  Lakevnood  NJ  08701 
101992  Micro  Warehouse  Inc 


M  IhcWUIHausr  •iMnollknMi 


,  .V <  ,',-<canlmpM 
(,,.  .     u  dmillnolbedatediiMyourardvlsMKied 
Puiciuu  oioers  subject  to  ciedll  vpronel 
All  products  csveitd  by  120  dw  U  Mnamy '  'Detective  sollmre  replaced 
imnedialely  Hardoare  replaced  « repaired  H  our  disaeinn 
,n  m  Connecticut  New  Jersey  and  Ofiio  residents  add  vpropriale  sales  lax 

~  Oidcrs  loi  in  stock  Hems  placed  by  7  00  p  m.(E)  waeliittys.  (baring  system  Ulura. 
etc)  ship  ovemigM  by  AuCcme  Express.  (Sane  ams  require  an  edra  day) 
Shitipingcharge$7per«itotpto7l8  tlpei lb  toe7lbs 
UPS  grouid  servkx  also  Milable  upon  request  -  S3  per  enter 
UPS  orders  piaoed  by  3  00p  m  (ElmMsys.  ship  sai«  day 
Actual  keigM  charges  miy  tar  conpuKrs  hard  disks. 
Bernoulli's.  Bpe  back  ups.  monitors  and  UPS  prnlers 
Alaska.  Hmaii  outside  continental  U  S . 
APO/FPO  call  lor  inloimalion 
Hem  svaiiaoiiiiy  and  price  suOfec)  lo  change  iMinoul  noiia 
SolTmre  is  not  copy  pioteded.  except  «tm  minted  by  aslensli 
We  reserve  the  rigtil  lo  limit  quantities 
Please  indicale  disk  siis 

Xwil  IwaWII  wd  png  Mjma  ft)  cfanQi  aWaul  noBO 


Sprout 


S|)n)iil!  isaiomplilf 
iiKiipiiliT  pbnnini;  uhJ  Im 
xijitihli' (WnkiKT-  It- 
unK|iH'  pLuiuiii;  (ool  >mps 
incnmil  nm  .ukI  [iblll 
•lULinij.  and  aiilcHiialK:ilK 

flllMII  [itUII  sMIlhtlLv. 

pnkiliK'ini;  a  txaphic. 
v'-.iluhit-  ;;;inki)  |ilui  In 
aikliuon.  Sjmml!  uinLuib 
a  fulh  iililahk-  (LiliIum'  ii(  Hv"itihk>  liir "  ilinuic 
ny)i»v>  I'lUKjinin^:  plantmi;  aiKl  liarvcsliin;  li^K^.  vh'kl. 
soil  Pll.  KOwim  lips.  ;uiil  iitlKT  iiifoniuliiin  ( A-alc 
ytiiir  <mu  \tn;tnhli'  s\iTiN)l>  ;uk1  nNimilA-  Ktnkn 
ikNijis  Sjinnii'  print.  iHil  Siinkii  Uimis.  cikiKtir-, 
•jKifipin;;  liMv  and  nynttls 
Publisbcr  Abracadsua 
HH0094 


$39 


Design  Your  Own  Home: 
Architecturejnteriors, 
Landscape 


ttith  VnhilixHin'.  »ni  ran  draw  |>nA%M<)naJ 
i{iulii\  fkKir  ptuis.  sKk'  w*  iMiikUm;  plans  aiid 
stnKttira]  diluls  lo  r\vi>nj  unit-,  tnninliii};  iHitiH' 
inpnni-nitiil  iiirls  Vi-hiktliin-  amonialK'alh 
lJallau^  aJ]  (b^lalxt^.  -aix-js.  aiul  anKk^  Intitiors  h 
vaiitifiilh  sinipit-  .ippniai'h  In  a  iilon-  tH'aubftil 
Ik'  \iTanf,i'  and  n-arransi'  hinushiiip.  ui  x\iiiKt> 
I'kiix'  suhdc  inkif  sl'hl'nH^  ml  »anali(ms  S»iuli 
III  111!  Bip  TOMS  III  «k' iicwN.  Ijmls(~jp('  is(-as>  In  usi'and 
I.LI  lii'lp pn^ml niMh  misiaki's  Piisniim  fkmm.  shnihs. 
lr^t^.  walks,  *ps.  fiiKW.  He  for  thai  k»ik  »ni  warn  IVwns  nf  sanipli'  pl.i^^  m 
iiu  hKkil  ttidi  i-aiii  mtmoii  ModiK  dicni  or  m-aii'  \<i<ir  imii 
PubiislMT;  \hRiciKlata  Meriors  F.N2T04  $49. 

.ArrMtnturr  F.V2694 


^43 


Design  your  Own 
Railroad 


I)f>ij;n  priYisiim.  uh 
scali- 1  HO.  S.O.  Z.  S. 
(il  laynuLs  lisinj;  unique 
track-iuNini^liHils.  .\ 
fiinipk'If  s<"l  of  drauing 
liHils  allouN  voii  lo  add 
rollini;  siihK.  siivicry.  and 
irui1un>  111  ymr  la\oul  U  s 
".'lUT  than  a  nuKlci  railniad 
!  uHir  ha.stnuiii  Publisher: 
Xliracadala 


Bodyworks 

Vm  \oii  (.UI  (xplnn-  lilt-  liiiin.ui 
UkK  s  ^^^U1H^.  ^iniiiiinN.  m\\\ 
fliiHU<in>  in  f;iM  iiLiIin^  inliT.uli\r 
(k-tul  ll)dll(k^  a  N(xvi;d  hi-.tllli 
scilion  ttitli  rnfnnitaum  on  first 
awi.  miur.il  ftUM-vs.  synrrys 
in|lln(^,  .uhl  uMiHixiii  iIIih^n 
PiiWisbfr  S(fft«'aiv 


Orbits 

( >rl>iis  Itts  Mill  fNjAKi'  ih('  wiirkfcs  fif 

iimT.Kini'  s{«;ii  I-  siniiiUnr  jjkI  ^fAas 
svMi-m  ;itb>  fcaluifN  ;ininui)i  hi  awi 
VDfx-'W^it's  Ru(uin>  ^lih  K\M. 
If .  \  ( ir\  ( I  \  n  )li  ir  ix,i|)liji-s,  .iini 
i|'|i«nls  :t  nnuiM-  Puhtishcr: 
S4>l(Kuri*  Marturtin}t  EDMVm 
S.V). 


MARCO  MEMORY  UPGRADES 

I  111  till  iii.rai.nnllxisjiKiWiikkniMiilii  sum  D  MI-MI  im 
1  hiRMH>  \Jl  M\K<'4>niiiiior\  u|)};radt'>  ;ux' Ku  kttl  hy  an  iiKTitbhli 
likliim-  w-.UT.uit\!  nii-st'  [xipiiLu"  SIMM  nidiiory  nKxliik>  fil  nnisl  KIn 
iniliuliiij!  Vir  Vr&T.  liimimVikl.  IVII.  Kvvn-x.  (iaU'«a>  iWK),  ilwkl 
l'.iikanl.  \H..  I^k  kinl  VM  Tanms.  iUMi  main  oUkt. 

/  l/«  V/l/»/ MYIMKI^  $S9. 

1  MHSIMM  'llns(lx')\  MV^.W)  SIS'). 

Hewlett  Packard  Laserjet  Memory  - 
fits  models  IID,  III,  MID,  HIP 

UH  IxfMinsiiin  <  aril  l'K2S2()  $119. 
iMIt  I xlmmiiin  lard  i'K2>,<(l  <!|K9. 

M;niulatllln-r: 
M\K<:o  liiUTnaliiinal 

/  m  SIMM  iMins  mtm\  < 


$55 


CHEMISTRY 
WORKS 

(ifii-niisiry  %orks  is  siiri*  lo 
spark  >oiir  ciiriosm  and  dcsiri' 
III  fvpiori'  ilif  ania/iii)!  aloiiin 
world  of  fk'flrons.  prolons. 
iiins.  and  i^olop^^  k-ani  iiiori- 
;dKiiii  ilie  HlX  thi'mifa!  iliiiinils  utili 
lliis  11  ha.siil  ix'nmiii  lablr 
Publisher:  .Vofntsirr  Markriin): 


Vm  ynu-unouii  iIh  i  Iukui  h  M;i;si/iix'  nvmlh  caJkil  "Hk' bcsl  OiM  dip  an 
pjikaij'  (or  ii«T.ill  i|iialin  and  iisabilm  I'nviitmon  T*sk  Fonr  1 0  r<  iIk-  onh 
i  lip  an  pnidiHi  lo  k'aliin-  intr  >.SiM)  lit|;|i  ((tultn.  lokir  iIliMralions  in  oik-  \aliie 
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^SUMMARY     OF  FEATURES 

Companiet  litlad  in  alphabetical  order 

Sw«i386SXa» 
Notsbook 

.SwaaaMSJVS 
NolalMok 

Tandy 3831 SL 

Tandy  4S69HD 

Taftan  NP-925 

TenexNB2SSX 

TiTfavalNlala 
3000WinSX 

■  =  YES    □  =  NO 

List  price  (tested  canfiguration) 

$2,185 

$2,514 

$2,999 

$3,499 

$2,199 

$2,095 

$3,599 

Processor  type  and  speed 

AMDAni386SXl/20 

AMDAm388SXL/25 

lrrtel388SL/25 

Intel  486D)(/33 

AMD  Am386SXL/25 

AMDAm386SXl/25 

Intel  386SX/20 

Hard  disk  capacity 

60MB 

80MB 

80MB 

BOMB 

124MB 

80MB 

120MB 

Microsoft  Windows  3.1 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

Distribution  channel 

Dealers 

Dealers 

Company-owned 
stores,  dealers 

Company-owned 
stores,  dealers 

Dealers.  OEMs, 

VAHS 

Direct,  VARs 

Dealers, 
superstores 

Dimensions  (HWD,  in  inches) 

Z.  1  X  1  P  X  O.J 

1  Q  y  11  V  P  R 
1 .0  X  1  1  X  0.3 

9  V  1 1  V  P  t; 

£  A  1  1  A  O.U 

9  y  11  »  fi  R 

Z  A  1  1  A  O.U 

1  7  Y  19  K  Q  ^ 

7  <  1 1  >  fl  R 

Z  A  1  1  A  O.U 

9.  11  yOC 

Weiqht/travel  weight  (pounds! 

7  88 

5.8,6.9 

5.9,7.1 

5.8,7.5 

7.9.9.4 

6.3,8 

6,7.8 

ii  i,  ,,  .  :  I-  ,v,,  ..L. 

L  >,  y 

6x8 

6x8 

6x7.5 

6x7.5 

6x7.5 

6x8 

Keys,  total,  function,  cursor 

80,10,4 

80, 10,4 

84, 10,4 

84,10,4 

84,10,4 

82,10,4 

79.12.4 

Motherboard  manufacturer 

Samsung 

Samsung 

Matsushita 

Twinhead 

Modem  Computer 

Sampo 

Tl 

Chip  set  manufacturer 

C&T 

C&T 

Intel 

Intel 

AoBT,  Headland 

VLSI 

71 

BIOS  venion  (or  date) 

C&T2.1 

C&T2.1 

nwenixl.l 

(^oenixl.1 

AMI  (June  1990) 

Phoenix 
(Jan.  1988) 

Plioenixl.01 

Setup  in  ROM^asswoid  in  ROM 

■  □ 

■  □ 

■  □ 

■  □ 

□□ 

■  ■ 

System  shadowing/Video  shadowing 

Memory  and  Disk  Drivss 

Installable  RAM 

IMB-BMB 

1MB-8MB 

2MB-8MB 

4MB-20MB 

2MB-aMB 

4MB  8MB 
■ 

4MB  -BMB 

User-installaUe 

■ 

■ 

■ 

■ 

■ 

External  processor  RAM  cache 

None 

None 

16K 

8K 

None 

None 

None 

Available  hard  disk  sizes 

40MB,  60MB. 
120MB 

40MB.  80MB, 
120MB 

80MB 

60MB 

80MB,  t24MB 

60MB.  80MB 

6QMB.80MB 

i/O  and  Expansion 

Parallel,  serial,  mouse  ports 

1,1,1 

1,1,1 

1,1,1 

1,1.0 

1,1,0 

0,1,0 

1,1.1 

Proprietary  expansion  port 

■ 

■ 

■ 

□ 

■ 

■ 

■ 

PdMOAslot 

□ 

□ 

□ 

□ 

□ 

□ 

■ 

Expansion  unit 

□ 

□ 

$699 

□ 

□ 

□ 

$999 

Internal  modem  options 

2,400-bps  ISl  99), 
9,600-bps  fax 
($239) 

2,400-bps  ($199), 
9,60D-bps  fax 
($299) 

9,600-bps  fax 
($199.95) 

9.600-bps  fax 
($199.95) 

2,400-bps  ($110), 
2,400-bps  MNP  5 
($150),  9,600-bps 
«n($ISO) 

4.800-bps  fax 
(indudad) 

9,600-bps 
send-fax{S299), 
9,600-bps  v,42bis 
d8la^($899) 

Video 

Screen  manufacturer 

Samsung 

Samsung 

Sharp 

Shaip 

Sanyo 

Sharp 

Sharp 

Maximum  sliades  of  gray 

64 

64 

64 

64 

64 

32 

32 

Video  chip  sat  mamifacturer 

C&T 

C&T 

Cirrus 

Cirrus 

C&T 

Cirms 

WD 

Simultaneous  external  display 

■ 

■ 

■ 

■ 

□ 

□ 

■ 

Maximum  external  resolution 

640  x  480  x  256 

640x480x256 

800x600x16 

800  x  600x16 

800  x  600x16 

800  x  600x16 

1.024x768x256 

Maximum  external  colors 

2S6 

256 

18 

16 

16 

256 

2S6 

AC  Adapter  and  Batterv 

AC  adapter  size  (inches) 

2x3.5x5.7 

1.8x35x4.7 

1.5x2.5x5.5 

1.3x3x6.5 

1.5x3x7 

2x3.3x5.8 

2x3.5x5.8 

Rated  l)atteiYlifer(hours) 

2.5 

2.5 

3 

2.5-3 

3-5 

3 

3-4 

ZDigit  InttBiy  rundowns  (hrmin) 

3:52.2:39 

2:04.1:38 

N/A,2:39 

2:23.2:15 

4:20,3:48 

5:15,3:25 

3:12.2:29 

Charge  time  while  on,  off  (hours) 

4,3 

4,3 

5,2 

5,2 

3-5,3 

10,2 

18.4-5 

Battery  weight,  amp/hour  rating 

1 ,4  lbs,  5Ah 

O.aibs,  1  7Ah 

OSIbs.  1.4Ah 

1.3  lbs,  1  7Ah 

1  lb,  2  BAh 

1  1  lhs,7  8Ah 
■  ■ 

1  2lhs,  1  2Ah 

Dtsptay/haid  Ask  power-down 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

CPU/peripherals  power-down 

■  :j 

■  ■ 

■  □ 

□  □ 

■  ■ 

Standby/Hibernation 

■  ■ 

■■ 

■  □ 

N/A   Not  applicable  The  product  does  not  have  thts  teatiite 

ASIC-  ASIC  Design  Inc  ,  C&T-  Chips  &  Teclinologics  Inc  .  LES  -lcss  Extensive  Systems.  MCC— Micro  Computer  Corp.. 
SIS— Silicon  Integrated  Systems  Corp..  Ti— Texas  Instruments  Inc .  VLSI— VLSI  Teclinology  Inc..  WO— Western  Digital. 
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Toshiba 
T2200SX 

Toshiba 
T3300SL 

Toshiba 
T44a0SX 
(plasma) 

Toshiba 
T44<WSX(LCD) 

Transource 
Verxion 
386SX/20 

$3,978 

$3,999 

$5,599 

$5,299 

$1,655 

Intel  386SX/20 

Intel  386SL/25 

Intel  486SX/25 

Intel  486SX/25 

Intel  386SX/20 

80MB 

80MB 

80MB 

80MB 

64MB 

□ 

□ 

□ 

□ 

■ 

Dealers 

Dealers. 
VARs 

Dealers 

Dealers 

Dealers,  direct 

15x11x85 

1  0  X 1 1 .0  X  o.b 

icx  ll  .bxo.z 

2x  ll.bxo.Z 

2x  12x8 

5  6, 6.9 

5  7,7.1 

7.5,9.4 

7  5,94 

6.8,7  1 

5x7 

5.5x7.5 

6x7.5 

6x75 

6x8 

82,12.8 

82.12,8 

82,12,4 

82,12,4 

83,12,4 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Top  PC 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Headland 

Toshiba  1.2 

Toshiba  1.2 

Toshiba  1 .2 

Toshiba  1  2 

AMI(April1991) 

■  □ 

■  □ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

2MB-8MB 

2MB-16MB 

2MB-16MB 

2MB-16MB 

1MB-4MB 

■ 

■ 

■ 

■ 

□ 

None 

54K 

None 

None 

None 

40MB,  BOMB. 
BOMB 

80MB,  120MB 

80MB,  120MB 

BOMB,  120MB 

BOMB,  1 00MB 

1.1.1 

1,1.1 

1.1.1 

1,1.1 

1,1,1 

■ 

■ 

■ 

■ 

□ 

□ 

■ 

□ 

□ 

□ 

$969 

$999 

$999 

$999 

□ 

2,400-bps  MNP  5 
($459) 

2.400-bps  MNP  5 
l$459) 

2,400-bps  |$1 99), 
2,400-bps  V.42bis 
($259) 

2.400-bps  ($199). 
2,400-bps  V.42bis 
($259) 

None 

Toshiba 

Toshiba 

Matsushita 

Toshiba 

Hitachi 

32 

32 

16 

64 

16 

WD 

WD 

WD 

WD 

Cirrus 

□ 

□ 

■ 

■ 

□ 

640  x  480  x  256 

640  x  480  x  256 

640  x  480  x  256 

640  x  480  x  256 

800x600x16 

256 

256 

256 

256 

256 

1  x3x5.5 

1x3x5  5 

1x3x5  5 

1  x3x55 

2x3x5.5 

3.5 

3 

3 

3 

3 

4:06,3:22 

3:40,3:37 

3:55,3:12 

4:19,3:40 

3:12,2:34 

N/A,2 

N/A,2 

4,1.5 

4,1  5 

4,2 

1.5lbs,2,2Ah 

1.4  lbs,2.2Ah 

2.3  lbs,2.4Ah 

2  3  lbs,2.4Ah 

0  7lbs,5.6Ah 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

□  □ 

■  □ 

subsystem  consisted  of  a  9.5-inch  Toshiba 
backlit  LCD  powered  by  a  Western  Digi- 
tal WD90C23  chip  set  with  256K  of  video 
RAM. 

The  Toshiba  T2200SX.  5.6  pounds  with 
its  1.45-pound  nicltei  hydride  battery, 
comes  in  the  same  case  as  the  Toshiba 
T3300SL  with  2MB  of  RAM  standard 
(16MB  maximum),  a  19-ms  8()MB 
Conner  CP-2084  IDE  hard  disk  (the  only 
size  presently  available),  a  1 .44MB  floppy 
disk  drive,  all  the  normal  ports  hidden  on 
the  rear,  and  DOS  5.0.  A  near  9-inch 
monochrome  Toshiba  display  runs  off  a 
Paradise/Western  Digital  WD90C21 
video  chip  set  with  256K  of  video  RAM. 

Our  test  results  reinforced  our  initial 
positive  impression.  Powered  by  a  25- 
MHz  386SL  processor  with  70-ns  memory 
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Toshiba  T4400SX 

List  price  (tasted  configuration):  With  tCO,  $5,299; 
with  gas-plasma  display,  $5,599. 
Tested  Configuration:  2M6  RAM.  80MB  Conner  hard 
disk.  1  44MB  floppy  disk  drive,  DOS  5  0. 
Options:  2MB  RAM  upgrade,  $435;  4MB  RAM  upgrade, 
$699;  6MB  RAM  upgrade.  $999;  upgrade  to  1 20MB  hard 
disk,  $500;  external  floppy  disk  drive.  $399;  external  key- 
board, $159;  numeric  keypad.  $79;  expansion  chassis, 
$999;  extra  battery.  $345;  battery  charger.  $289;  extra 
AC  power  adapter.  $185;  car  battery  adapter.  $199; 
2.400-bps  external  modem,  $199,  2,400-bps  (MNP  5. 
V  42bis)  modem.  $259;  standard  carrying  case.  $79;  ex- 
ecutive portfolio.  $105;  leather  carrying  case,  $239. 

Toshiba  T3300SL 

List  price  (tested  configuration):  $3,999 
Tested  Configuration:  2MB  RAM.  BOMB  JVC 
hard  disk.  1 .44MB  floppy  disk  dnve.  DOS  5.0. 
Options:  same  as  Toshiba  T4400SX. 

Toshiba  T2200SX 

Ust  price  (tested  configuration):  $3,499. 
Tested  Configuration:  2MB  RAM.  80MB  Conner  hard 
disk,  1  44MB  floppy  disk  drive,  DOS  5  0 
Options:  2MB  RAM  upgrade,  $479;  4MB  RAM  upgrade, 
$889;  8MB  RAM  upgrade,  $1 ,779;  OS/2  2.0.  $265:  exter- 
nal floppy  disk  drive,  $399.  numeric  keypad.  $79;  expan- 
sion chassis.  $969;  extra  battery,  $1 85;  battery  charger/ 
AC  povi«r  adapter,  $189;  2,400-bps  (MNP  5,  V.42bis) 
modem.  $259;  fabric  carrying  case.  $79;  executive  port- 
folio. $105;  leather  cariying  case,  $239. 


Toshiba  America  Information  Systems  Inc., 
9740  Irvine  Blvd.,  Irvine,  CA  92718;  800- 
334-3445.  714-583-3000;  fax,  714-587-6034 
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backed  by  a  25-ns  SRAM  four-way  set-as- 
sociative write-througii  cache,  the  Toshiba 
T3300SL  scored  above-average  processor 
and  memory  marks.  The  JVC  2085  IDE 
hard  disk  was  competitive,  while  the 
video  chip  set  finished  near  the  front 
ranks.  Its  battery  life  was  3  hours  37  min- 
utes on  our  Battery  Rundown  test  and  3 
hours  40  minutes  with  power-saving  fea- 
tures enabled. 

The  Toshiba  T2200SX  registered  aver- 
age performance  on  all  our  benchmark 
tests  save  the  video  test,  where  its  Western 
Digital  chip  set  combined  with  the  fast 
video  RAM  to  give  well  above-average 
performance  on  both  tests.  Its  battery  life 
was  strong:  3  hours 
22  minutes  on  our 
Battery  Rundown 
test  and  4  hours  6 
minutes  with  power 
saving  enabled. 

The  feel  of  these 
PCs  is  also  superior. 
The  unit's  82-key 
keyboard  contains 
comfortable-size 
keys  with  nearly  full 
key  travel.The  plas- 
tic-and-metal  chas- 
sis proved  very  solid,  and  the  screen  was 
firmly  hinged.  And  at  1  by  5.5  by  3  inches 
and  0.8  pounds,  the  power-supply  brick  is 
only  slightly  larger  than  a  package  of  ciga- 
rettes. 

Options  for  all  Toshiba  notebooks  in- 
clude fabric  or  leather  carrying  cases,  data 
and/or  fax  modems,  coprocessors,  and  the 
DeskSlation  IV  docking  station. 

Toshiba  warranties  all  its  notebooks 
for  one  year  on  parts  and  labor;  it  offers 
toll-free  technical  support  and  maintains 
a  BBS.  Authorized  service  centers  handle 
repairs. — OR 


Transource  Computers 

TransourceVerxion386S)(/20 

The  Transource  Verxion  386SX/20  is  an 
absolutely  average  notebook  computer 
except  for  one  thing:  its  price.  At  $  1 ,655 — 
the  lowest  priced  unit  tested  here — it 
strikes  an  excellent  balance  between  per- 
formance and  economy. 

Based  on  a  20-MHz  Intel  386SX,  the 
Transource  measures  2  by  12  by  8  inches 
and  weighs  6.8  pounds  with  its  nickel  cad- 
mium battery.  That  weight,  however,  in- 
cludes an  internal  power  supply:  There  is 
no  separate  AC 
adapter  to  carry 
around,  only  a  stan- 
dard power  cord. 
Our  dark-gray  test 
unit  came  with  4MB 
of  70-nanosecond 
RAM  (the  maxi- 
mum), a  19-millisec- 
ond  60MB  Conner 
CP-2064  hard  disk 
with  a  32K  buffer 
(80MB  and  100MB 
capacities  are  avail- 
able), and  a  1.44MB  floppy  disk  drive. 
The  lO-inch  Hitachi  640-by-480  VGA 
screen,  powered  by  a  Cirrus  Logic 
GD6 10/620  chip  set  with  384K  of  80-ns 
video  RAM,  displays  16  shades  of  gray. 


1      SUITABILITY  TO 

TASK 

Transource  Verxion 

386SX/20 

POCB 

FAIR 

GOOD  f 

j<C£aENr 

Road  warrior/communications^ 

• 

0 

o 

DOS  applications  ^ 

• 

o 

o 

Windows  applications  9 

o 

o 

o 

The  video  subsystem  can  drive  a  72-Hz 
noninterlaced  external  monitor  at  resolu- 
tions up  to  800-by-600  with  16  colors. 

Performance  in  every  category  was 
average — slightly  lower  than  the  mean  on 
memory  and  slightly  higher  on  video,  but 
always  near  the  middle.  The  Transource "s 
battery  life  on  our  Battery  Rundown  test 
was  2  hours  34  minutes:  under  test  condi- 
tions simulating  normal  use.  the  battery 
life  was  3  hours  12  minutes.  A  utilities 
subdirectory  provides  power  manage- 
ment through  a  set  of  programs  that  can 
be  called  from  the  AUTOEXEC.BAT 
file,  allowing  the  user  to  set.  among  other 
things,  hard  disk  and  display  shutdown 
times. 

Transource  Computers  has  built  a 
good,  solid  machine.  The  keyboard  is 
snappy  and  responsive.  Cursor  keys  form 
an  inverted  T;  Home.  End.  PgUp,  and 
PgDn  keys  are  lined  vertically  on  the  side. 
On  the  list  of  small  favors  is  the 
Transource's  1.44MB  floppy  disk  drive, 
mounted  on  the  right  side  at  the  rear  of 
the  machine  so  that  a  side-mounted 
mouse,  like  Logitech's  TrackMan  Por- 
table, won't  get  in  the  way  of  the  drive. 
Another  is  the  AMI  BIOS,  which  can  be 
upgraded  by  replacing  a  single  chip. 
ARCNet  or  Ethernet  connections  are 
available  for  an  extra  $150  each.  An  exter- 
nal fax  modem  is  available  as  well,  but 
with  no  internal  modem  support,  those 
looking  to  stay  in  touch  with  the  home  of- 
fice should  look  elsewhere. 

The  Verxion  386SX/20  comes  with  a 
12-month  warranty  covering  parts  and  la- 
bor; on-site  service  is  available  from  Intel. 
Technical  support  is  toll-free. — AK 
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Transource  Verxion 
386SX/20 

Transoiinv  Computers.  2tS.^  VV.  North  Ln.. 
ttlfi.  Phoenix,  AZ  ,S5()21:  6<I2-W7-<SI0I; 
fax.  6()2-997-88S6 


List  price  (tested  configuration):  S1 .655 
Tested  Configuration:       RAM.  BOMB  Conner  hard 
disk,  1  44MB  floppy  disk  drive,  DOS  5.0,  Microsoft  Win- 
dows 3.1,  carrying  case 

Options:  1  MB  RAM  upgrade.  S45;  with  BOMB  hard  disk, 
$1 ,755:  with  100MB  hard  disk,  $1 ,855:  Ethernet  networl< 
adapter,  S 1 50.  ARCnet  network  adapter,  S 1 50. 
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Introducing 
Affordable  Computers 
From  The  Company 
THAT'S  Adva^s  Stood 

For  More 
TliAN  Affordabiuty. 


sea 

I 

Copyrighted  materiah' 


IhE  Compaq  Deskpro/l  So 
A  Limited  Price  Leads 


The  built-in  COMPAQ 
QVision  1024  Graphics 


The  company  most  qualified  to  advance  the  state  of 
the  desktop  computer  announces  four  systems  that 
represent  a  breakthrough  in  R&D.  At  prices  that 
won't  ruin  your  P&L.  Reflecting  the  level  of  thinking 
and  quality  that  you've  come  to  expect  from  Compaq. 

At  Compaq,  there's  a  enhance  productivity, 
fundamental  belief  held 
by  all  of  us  that  when 
you  set  extraordinary 
goals,  extraordinary  peo 
pie  will  meet  them. 

Recently,  for  exam- 
ple, you  made  it  clear  to 
us  that  you  wanted  new 
PCs,  with  everything 
from  advanced  graphics 
to  audio  capability  to 
affordable  prices.  Our 
response:  the  COMPAQ 
DESKPRO/i  Family  of 
PCs.   Four  new  systems 


times  faster  than  most 
popular  video  graphic 
subsystems.  So  quickly,  as 
a  matter  of  fact,  you  may 
find  your  computer  wait- 
ing for  you.  Instead  of  the 
other  way  around. 

Its  unique  processor 
upgrade   path  ensures 


Controller,  for  example,  that  your  PC  won't  be 
allows  you  to  scroll,  re-  swept  into  obsolescence, 
size  windows  and  pull  Simple  chip  upgrada- 


loadcd  with  features  to       down  menus  up  to  ten       bility  and  a  64-KB  cache 

*Thls  trrvKr  u  pruvxJcd  hy  contnrtrd  Srrvtar  ProvKkrj  tnd  may  not  be  availabtr  in  rrrtain  gmgnphic  localions.  C'onUct  ibr  Compaq  Customer  Support  Cmtrr  for  furthrr  drtailt. 
C  1992  Compaq  Ctmputr'r  Corporalkm.  All  Righu  Rr»ervrd.  Prtntrd  in  tKr  U.S.A.  COMPAQ  DESKPRO  Rrgistervd  U.S.  Patrm  and  Tradenurk  OfTicr  QViaian  and 
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Much  FoRlhE  iDEAlhAr 

To  LiMITEDlhlNKING. 


memory  module  option 
provide  quantum  leaps 
in  performance.  Without 


Intel  J86/25,  386/33,486SX/25. 
486/33  <  qyision  accelerated 
graphics  4  Chip  upgradahilitj- 
<•  Integrated  business  audio  <  4 
m  RAM  (expandable  to  32  MB) 
4  Cache  memory  standard  4  i 
ISA  expansion  slots  <  3  drive  bays 
«  S4-MB  to  ilO-MB  hard  drive 
options  <•  Multi-level  security 
features  «  Microsoft  MS-DOS 
5.0  as  published  by  Compaq 


similar  outlays  of  cash. 

The  fully  integrated 
audio  system  brings  an 


unfamiliar  dimension  to 
mainstream  business  com- 
puting: your  voice.  The 
result  of  a  collaboration 
between  Compaq  and 
Microsoft,  it  allows  you, 
among  other  things,  to 
actually  paste  voice  mes- 
sages into  spreadsheets 
and  documents.  Either  as 
notes  to  yourself  or  as 
voice-mail  across  your 
entire  network. 

An  d  we've  engineered 
this  breadth  of  techno- 
logy right  onto  the  PC's 
system  board,  preserv- 
ing the  small  footprint, 
large  storage  capacity 
and  expansion  of  the 
COMPAQ  DESKPRO/i. 

Not  to  mention  your 


unprecedented,  yet  not       fmancial  integrity. 


Add  CompaqCare,  a 
new  service  and  support 
program  with  our  free 
one-year,  on-site*  lim- 
ited warranty.  An  Asset 
Management  Provision 
(that  gives  you  and  your 
network  administrator  a 
snapshot  of  your  PC's 
configuration).  And  you 
have  nothing  short  of  a 
system  that  breaks  a  lot 
of  new  ground.  Without 
breaking  the  bank. 

For  more  detailed  in- 
formation, just  call  us 
at  1-800-345-1518,  ext. 
210  in  the  U.S.,  or  call 
us  at  1-800-263-5868, 
ext.  210  in  Canada. 

We  bet  you'll  be  as  ex- 

it 

cited  about  the  COMPAQ 
DESKPRO/i  as  we  arc. 


In  scrolling,  trindotv  resizing  and 
accessing  menus,  our  new  Qyision 
accelerated  graphics  heal  the  com- 
petition hy  as  much  as  10  to  I. 


You  can  paste  voice  messages  into 
Microsoft  Windows  3.1  business 
documents  and  spreadsheets  with  our 
integrated  business  audio  system. 


CnnipM|l'jrr  irr  trMlrm^rk*  <>f  C'>inip«f  Computrr  Corpnrjliim  IViHliKt  njmr«  ntrnltimrd  hrrrtn  mt\  hr  trjctrmjrlu  iml/iir  rrgutrrrd  trjrfrmjrks  ol  Uwir  rr«prt^ivr  (omfMnin. 
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OurNewNotebo 
Million  Bucks.Which  C 

Misleading 

Recently,  our  engineers  set  out  to  create  a  remarkabfy 
different  notebook  computer.  With  all  of  the  quality, 
durability  and  features  that  you  need.  All  at  a  sensible 
price.  The  result,  as  you  can  plainfy^  see,  is  a  remarkably 
different  notebook.  The  new  COMPAQ  Contura  PC. 


One  of  the  best  things  Family  of  notebook  PCs  ergonomic  styling  lies  the 
to  happen  to  notebook  sets  the  standard  for  what  rugged,  well-tested,  well- 
computing  since  the  fold-  an  affordable  notebook  thought-out  PC  you  ex- 
down  airline  tray  table,  ought  to  be.  pect  from  Compaq, 
the  COMPAQ  Contura  Just  beneath  its  sleek,         No  substandard  parts 

*This  service  ia  provided  bv  a  rontrat-trd  Smicr  Prcivklcr  and  nuv  not  hr  avulablr  in  certain  grographic  locahom.  Contact  the  Compaq  CiuiiHner  Support  Crntrr  ior  further 
deuili.  O  199?  Compaq  Computer  Cocporatjon,  AH  Rights  Reserved,  Pnntcd  in  the  U.S.A.  COMPAQ  Regirtrred  U.S.  Patent  and  Trademark  OITice.  Contura  and  CompaqCare 


okPC  Looks  Like  a 
ouLD  Make  Itiis  The  Most 
Ad  In  History. 


or  components.  No  sec- 
ond-rate manufacturing. 
No  logos  stuck  on  the  out- 
side after  somebody  else's 
guts  went  inside. 

Thanks  to  high  levels 
of  chip  integration  and 
some  of  the  smartest  me- 
chanical design  this  side 
of  NASA,  we've  managed 
to  engineer  costs  out  and 


Intel  386SI./25  mth  64-KB  cache 
«4m  MM  (up  to  I2MB)<  60- 
or  120  Mh  hard  drive 
Intel  386SL/  20  «  2  PAM  (up 
to  10  AtB)  <  40-  or  84-MB 
hard  drive  <  Both  models:  6.2  Ihs. 
«  9.5"  VGA  display  «  Isolated 
inverted  'T cursor  controls  <  i.  5- 
hr.NiCd  battery  (optional  NiMH 
battery)  «  Microsoft  MS-DOS 
i.O  as  published  by  Compatf 


the  right  stuff  in. 

Open  either  COMPAQ 
Centura  PC  and  you'll 
find  a  large,  9.5 -inch 
screen  beaming  brightly. 


Lay  your  fingers  on 
the  keyboard  and  they  im- 
mediately feel  at  home. 

This  notebook  also  has 
a  unique  ability  to  hiber- 
nate when  left  idle,  sav- 
ing all  open  files  to 
the  hard  drive  and  auto- 
matically shutting  your 
notebook  down.  Preserv- 
ing your  remaining  bat- 
tery life.  Start  up  hours, 
days,  or  even  years  later, 
and  you're  right  where 
you  left  off. 

In  addition  to  all  of 
the  above,  the  COMPAQ 
Contura  notebook  PCs 
support  three  internal 
power-conserving  mo- 
dems from  Compaq. 

All  of  which  is  backed 


by  CompaqCare,  our  new 
service  and  support  pro- 
gram, which  includes  a 
free  one-year  limited  war- 
ranty good  anywhere  in 
the  world.  And  free  on- 
site*  service  anywhere  in 
the  U.S.  and  Canada. 

For  information,  call 
1-800-345-1518,  ext.  220 
in  the  U.S.,  or  call 
1-800-263-5868,  ext.  220 
in  Canada. 

We'll  tell  you  more 
about  it.  We'll  tell  you 
all  the  places  you  can  get 
it.  And  we'll  tell  you 
that  you  won't  find  an 
affordable  notebook  PC 
that  looks  this  good  and 
works  this  well  no  mat- 
ter who  you  call. 


just  because  you  're  out  of  the  office 
doesn't  mean  you're  out  of  touch. 
The  COMPAQ^Contura  PC  features 
an  optional  power-conserving  24(K>- 
bps  data  /  9600-bps Jax  modem. 


As  well  as  a  unii^uely  sophisticated 
power  conservation  tool.  Hibernation 
also  serves  as  an  easy-to-use  placemark. 


arc  trjdcnurks  of  CnmpM)  Computrr  CurparaUnn.  PtikIimi  lumn  mmti«mc<l  hrrrin  nu^  br  Irjilrmarks  md/or  rcgMcrcd  IradrmaHuof  dirlr  mprctnrr  compmles. 
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An  Inexpensive  PC  Tha 
From  IhE  Company  T 


What  happens  when  the  best  computer  engineers  in  the 
world  design  a  low-priced  desktop  PC?  You  get  the  new 
COMPAQ  ProLinea  Line  of  PCs,  perhaps  the  best 
value  PCs  in  the  world.  What  happens  when  a  clone 
maker  designs  a  low-priced  PC?  You  get  what  you  pay  for. 


Wh  cn  Compaq  engi- 
neers set  out  to  build  an 
affordable,  full  perform- 
ance desktop  PC  with 


all  the  essential  features, 
there  were  a  lot  of  op- 
tions to  choose  from. 
We  could  have  bought 


an  existing  low-end  com- 
puter company. 

We  could  have  farmed 
out  all  manufacturing. 

We  could  have  bought 
parts  from  the  cheapest 
vendor  in  town. 

But  then  all  we  would 
have  ended  up  with  is 
simply  another  inferior, 


•Th«  scnicc  ii  prw*»dctl  h\  omirMicd  Scrvur  pTtni<tcr»  and  mav  not  U-  avjiUhIr  in  irrlun  gc«gr*phn-  location*.  Contaii  ih<*  C<>mp4i|  t  u-iliimrr  Suppiirt  C'micr  lor  further 
dcuUi.  C  1992  Curap«i  Cumputrr  Corporation  All  Rights  RcM-rvcd  fVinM  m  the  USA  COMHAl^  Registered  U  S  Patent  and  TrMlemArk  Oiricr  iVuUnca  vid 
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TS  As  Good  As  ACoMPAQ. 
HAT  Ought  To  Know 


low-priced  clone.  And 
what  we  wanted  was  a 
low-priced  COMPAQ 
computer. 

Which  is  what  you 
told  us  you  wanted. 

So  through  some  high 
levels  of  chip  integration 
and  some  equally  high 
levels    of  engineering, 


Intel    386SX/25    <<  small 
footprint  ^  2  AtB  RAM  «  2  ISA 
slots  <'  2  drive  bays  <•  40-  or 
84-MB  hard  drive 
Intel  386SX/25  <i  2  MB  RAM 
<•  3  ISA  slots  «  3  drive  bays 
«  84-  or  120-MB  hard  drive 
Intel  486/33  <i  4  MB  RAM 
<•  3  ISA  slots  <•  3  drive  bays 
«  84- or  120-MB  hard  drive 
All  models  include  high-resolution 
1024  X  768  video  and  pre- 
installed  Microsoft  MS-DOS  S.O 
as  published  by  Compaq 


design  and  just  plain  com- 
mon   sense,   we've  cut 
costs  in  system  design 
and  manufacturing. 
While  still  managing 


the  virtues  you've  come 
to  expect  from  Compaq. 

You  can  choose  from 
three  different  models, 
opting  for  either  Intel 
386SX/25  or  486/33  pro- 
cessing power. 

So  whether  it's  expan- 
sion, storage,  processing 
speed  or  a  small  foot- 
print that  you're  most 
concerned  with,  there's 
a  model  perfectly  suited 
to  your  needs. 

And  each  comes  with 
a  high-resolution  1024  x 
768  video  system. 

Mo.st  importantly,  the 
new  COMPAQ  ProLinea 
PCs  are  backed  not  only 
by  the  assurance  of  the 
COMPAQ  name,  but  also 


service  and  support  pro- 
gram. Which  includes 
a  free  one-year,  on-site* 
limited  warranty,  and  a 
host  of  other  services. 

And  to  go  along  with 
our  new  line  of  PCs, 
there's  a  whole  new  line 
of  places  you  can  find 
them.  Give  us  a  call  for 
more  details. 

In  the  U.S.,  call  us  at 
1-800-345-1518,  ext.  215, 
and  in  Canada,  just  call 
1-800-263-5868,  ext.  215. 

We  think  you'll  be 
pleasantly  surprised  at 
exactly  how  much  the 
COMPAQ  ProLinea  PCs 
have  to  offer. 

And  equally  surprised 
by  how  little  we're  able 


to  deliver  100  percent  of       by  CompaqCare,  our  new       to  offer  them  for. 

CompaqCarr  ur  (r«lenurkj  uT  CofnpM|  Computer  Cuqxjr^tiun.  Prixjuc-l  rum4rs  mentioned  hcmn  may  he  tradenurlu  and/or  rrgistrrrd  tndrrtuHu  uf  their  mpnti^r  oimfMnirs 


f 


All  in  all.  the  COMPAQ_ProLinea 
3/2i/s  PC  sines  up  quite  nicely.  At  a 
mere  12.6"  x  14.9"  x  i.S,"  it's  one  of 
the  smallest  footprints  in  the  industry. 


All  oj  our  models  are  backed  by 
CompaqCare.  our  comprehensive  new 
service  and  support  program.  For 
details,  just  call  1-800- 34i- 1 5 1 8. 
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Affordabiuty 
Runs  Deer 


Affordable  prices  aren't  limited  to 
our  new  products.  In  fact,  we've 
lowered  suggested  list  prices  by 
up  to  40%  on  COMPAQ  hardware. 
And  even  more  on  our  list  of  options. 


In  the  past  twelve  months  at 
Compaq,  we've  incorporated 
major  efficiencies  in  design,  en- 
gineering and  manufacturing 
across  our  product  line. 

As  a  result,  you'll  notice  savings 
on  everything  from  our  notebook 
PCs  to  our  desktop  computers  to 
our  servers  to  our  extensive  list 
of  optional  equipment.  The  right 
computer  at  the  right  price. 

The  following  list  includes 
just  some  of  the  COMPAQ  prod- 
ucts that  are  now  more  affordable. 
Obviously,  when  it  comes  to  the 
subject  of  affordabilitv,  we  could 
go  on  and  on.  But  we'd  rather 
talk  to  you  directly. 

Give  us  a  call  and  we'll  tell 
you  where  you  can  find  new 
COMPAQ  products,  not-so-new 
COMPAQ  products  and  the  new 
prices  for  both. 

Call  1-800-345-15I8,  ext. 
225  in  the  U.S.,  or  in  Canada, 
call  I-80O-263-S868,  ext.  225. 

DESKPRO  386S/20N  Model  0 
4  DESKPRO  386s/ 20N  Model  1 


«  DESKPRO  386S/20N  Model 
60  «  DESKPRO  386s/20  Model 
1  «  DESKPRO  386s/20  Model 
60  «  DESKPRO  386s/20  Mo- 
del 120  <■  DESKPRO  386/25M 
Model  1  <•  DESKPRO  386/ 
25M  Model  60  «  DESKPRO 
386/25M  Model  120  «  DESK- 
PRO  486s/ 16M  Model  I  <• 
DESKPRO  486s/ 16M  Model  60 
<•  DESKPRO  486s/ 16M  Model 
120  «  DESKPRO  486s/25M 
Model  1  <•  DESKPRO  486s/ 
25M  Model  60  <  DESKPRO 
486S/25M  Model  120  «  DESK- 
PRO  486/33M  Model  1  « 
DESKPRO  486/ 33M  Model  120 
«  DESKPRO  486/  3  3M  Model 
340  «  DESKPRO  50M  Model  1 
«  DESKPRO  50M  Model  1 20  <• 
DESKPRO  50M  Model  340 

PORTABLE  486c  Model  120 
<•  PORTABLE  486c  Model  210 
SLT  386S/20  Model  60  «  SLT 
386S/20  Model  120  4  LTE  Lite/ 
20  Model  40  <•  LTE  Lite/20 
Model  60  «  LTE  Lite/ 20  Model 
84  4  LTE  Lite/ 2 5  Model  60  « 


LTE  Lite/ 2 5  Model  84  «  LTE 
Lite/ 2  5  Model  120  «  LTE  386s/ 
20  Model  30  «  LTE  386s/20  Mo- 
del 60  <•  LTE  386s/ 20  Model  84 

SYSTEMPRO/LT  Model  486- 
SX/25  210  <-  SYSTEMPRO/LT 
Model  486SX/25  510«  SYS- 
TEMPRO/LT Model  486SX/2S- 
680  <<  SYSTEMPRO/LT  Model 
486/33-2104  SYSTEMPRO/LT 
Model  486/33-510  <•  SYSTEM- 
PRO/LT Model  486/33-1020  « 
SYSTEMPRO  486/33-420  «  SYS- 
TEMPRO  486/33-840  «  SYS- 
TEMPRO 486/33-2040 

40-Megabyte  Hard  Drive  « 
60- Megabyte  Hard  Drive  <•  84- 
Megabyte  Hard  Drive  <•  120-Mega- 
byte  Hard  Drive  <■  210-Megabyte 
Hard  Drive  «  340-Megabyte  Hard 
Drive  <"  510-  Megabyte  Hard  Drive 
<'  240-Megabyte  Drive  Array 
Pair  «  420-Megabyte  Drive 
Array  Pair  «  680-Megabyte 
Driv^  Array  Pair  <•  1 .02-GB  Drive 
Array  Pair  <>  1 -Megabyte  Mem- 
ory ModiJe  «  2 -Megabyte  Memory 
Module  <  4-Megabyte  Mem- 
ory Module  «  8-Megabyte 
Memory  Module  <  2 -Megabyte 
Single-Socket  Memory  Module 
<  8-Megabytc  Single-Socket 
Memory  Module  «  32-Megabyte 
Dual-Socket  Memory  Module  « 
1.3-GB  Differential  Interface 
Hard  Drive  
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LAPTOPS  A-GO-GO 


Color  Hits  the  Road 

Whether  you  need  a  486  power  portable  with  plenty 
of  muscle  and  expansion  room,  or  a  slender  notebook 
to  slip  inside  your  briefcase,  PC  Magazine  reviews  14 
of  the  brightest  stars  in  the  portable  market. 


by  Christopher  Barr 

A notebook  with  a  color  display  is  comparable 
to  a  desktop  PC — not  yet  equal  but  close.  Al- 
though it's  heavenly  having  color,  portability, 
and  battery  operation  in  a  single  package, 
color  portables  cannot  display  as  many  pixels 
on-screen  as  a  standard  SuperVGA  monitor.  Even  worse,  the 
slow  screen  refresh  rates  and  response  times  of  today's  lower- 
priced  passive-matrix  color  notebooks  make  Windows  diffi- 
cuh  to  use.  If  you  move  up  the  food  chain,  you'll  find  that  the 
higher-quality  (and  higher-priced)  active-matrix  color  note- 
books are  stunning  to  behold  but  disappointing  when  it 
comes  to  battery  life.  Color  luggables  leapfrog  average  desk- 
tops in  features  and  performance,  but  they  starve  if  their  um- 
bilical cords  aren't  attached  to  an  AC  outlet.  And  if  carrying 
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one  doesn't  break  your  back,  it  just  may 
break  your  bank,  with  prices  exceeding 
$16,000. 

Still,  you  should  find  a  color  portable 
that  will  please  your  eyes,  as  well  as  your 
wallet,  among  these  14  systems  from  AST, 
Compaq,  Dell,  Dolch,  IBM.  NEC,  and 
Toshiba.  They  come  in  all  sizes  and 
weights,  but  the  market  splits  clearly  into 
two  major  categories:  color  notebooks 
weighing  8  pounds  or  less,  and  heavier, 
do-anything  luggables  with  processing 
power  and  room  for  expansion;  there  are 
few  products  in  between.The  screen  tech- 
nology falls  into  two  camps  as  well:  active- 
matrix,  which  gives  you  stunning  color, 
versus  passive-matrix,  which  compro- 
mises looks  and  performance  for 
affordability.  In  this  roundup,  we  look  at 
four  battery-powered  notebooks,  the 
IBM  PS/2  Model  CL57SX— which  is  nei- 
ther fish  nor  fowl,  and  nine  AC  powered 
color  luggables. 

The  AST  Premium  Exec  386SX/25C 


Color  Portables 

and  Dell  System  325NC,  the  only  passive- 
matrix  notebooks  in  our  roundup,  begin 
around  $3,3(X).  Considerably  more  expen- 
sive are  the  $5,999  386-based  NEC 
UltraLite  SL/25C  and  the  $7,699  486- 
based  Toshiba  T4400SXC,  both  featuring 
active-matrix  displays. 

Too  big  to  be  considered  notebooks 
are  the  active-matrix  clamshells.  The 
$6,410  IBM  PS/2  Model  CL57SX,  which 
is  386SX-based  and  weighs  12  pounds,  is 
the  only  clamshell  that  operates  on  batter- 
ies (although  its  battery  life  is  a  measly 
1  hour).  The  $8,099  NEC  ProSpeed 
486SX/C  (16.8  pounds)  and  the  $9,948 
Toshiba  T6400SXC  (13  pounds)  require 
an  AC  tether  to  drive  their  486SX  proces- 
sors. In  the  lunch-pail  form  factor  with  ex- 
pansion slots  to  spare  are  the  EISA-based 
Compaq  Portable  486C  (17.5  pounds), 
which  goes  for  $9,017,  and  three  Dolch 
models:  the  $12,511  Dolch  RA.C.  386- 
33C.  $15,442  Dolch  RA.C.  486-33E,  and 
$16,937  Dolch  RA.C.  486-50E  screamer. 


HIGHLIGHTS 
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COLOR  PORTABLES  tend  toward  one 

of  two  groups:  battery-powered 
notebook  or  laptop  systems  weighing 
less  than  8  pounds,  and  AC-only 
luggables  weighing  15  to  20  pounds, 
with  room  for  two  or  more  internal 
expansion  slots. 

BATTERY  NOTEBOOK  systems 

included  the  AST  Premium  Exec 
386/25C,  Dell  System  325NC,  NEC 
UltraLite  SL/25C,  and  Toshiba 
T4400SXC.'nie  Editors'  Choice 
Toshiba  T4400SXC  had  the  best 
performance,  best  display,  longest 
battery  life — and  highest  price. 

ACTIVE-MATRIX  displays  provide 

superior  color  quality  and  freedom 
from  ghosting,  at  a  $1,500  to  $2,000 
premium  over  a  comparable  mono- 
chrome system.  All  the  luggable 
systems  use  active-matrix  color,  as 
do  the  NEC  UltraLite  SL/25C  and 
Toshiba  T4400SXC. 

PASSIVE-MATRIX  displays  provide 

significantly  lower-quality  color,  but 


as  the  price  premium  over  a  compa- 
rable monochrome  system  falls  from 
$1 ,000  to  less  than  $500,  they  may 
become  more  interesting  to  buyers. 
Compared  to  monochrome  systems, 
they'll  be  slightly  bulkier  (because  of 
the  thicker  color  displays)  and  have 
shorter  battery  life — a  small  price  to 
pay  for  great  color. 

MOST  POWERFUL  AC-only  luggables 
were  the  two  bulky  21 -pound  Dolch 
RA.C.486's  and  the  Editors'  Choice 
17-pound  Compaq  Portable  486C 

WINDOWS  VIDEO  performance  was 

faster,  on  average,  than  the  mono- 
chrome systems.  Speed  of  the 
Compaq  and  the  T4400SXC  ap- 
proached that  of  better  desktop 
systems. 

FOR  USERS  WHO  want  crisp,  high- 
contrast  displays  but  without  the 
color  price  premium,  NEC  and 
Compaq  offer  monochrome  active 
matrix  displays,  and  Toshiba  offers  a 
plasma  display. 
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Dolch  and  NEC  even  go  so  far  as  to  offer 
multimedia  versions  with  CD-ROM 
drives. 

Also  included  in  this  color  roundup 
are  two  square  pegs — Micronics's  Mport 
450/Color  Mpression  and  the  NEC  Pro- 
Speed  486SX.  The  latter  is  the  mono- 
chrome active-matrix  twin  of  the  NEC 
ProSpeed  486SX/C,  while  the  Mport  450's 
unique  self-contained  portable  presenta- 
tion system  features  a  monochrome 
clamshell  portable  driven  by  Intel's  new 
50-MHz  DX2  speed-doubled  CPU 
bundled  with  an  active-matrix  color-dis- 
play panel  for  overhead  projectors. 

LOW  COLOR,  LOW  COST 

You  will  pay  a  premium  for  any  color  por- 
table over  what  you  will  pay  for  mono- 
chrome because  it  costs  extra  to  make 
color.  Passive-matrix  panels,  manufac- 
tured in  Japan  by  Sharp  and  Sanyo,  aren't 
too  different  from  ordinary  monochrome 
screens,  but  they  use  layers  of  color  filters 
sandwiched  between  the  glass. 

Compared  with  active-matrix  panels, 
passive-matrix  units  come  up  short  in 
three  ways.  First,  they  can't  display  as 
many  colors.  The  actual  LCD  panel  can 
show  only  16  simultaneous  colors,  inde- 
pendent of  resolution,  despite  the  fact 
that  the  video  controller  might  boast  a 
palette  of  256,000  colors.  Most  of  the  ac- 
tive-matrix models  we  reviewed  sur- 
passed standard  VGA's  16  simultaneous 
colors.  Particularly  impressive  were  the 
Toshiba,  Dolch,  and  NEC  ProSpeed  mod- 
els, all  of  which  display  256  colors  at  640- 
by-480. 

The  second  drawback  to  passive- 
matrix  color  technology  is  its  speed  (or 
lack  thereof).  Its  response  time  (the  time 
it  takes  to  turn  a  pixel  on  and  off)  is  too 
slow  for  real-time  video  and  therefore 
can't  run  full-motion  video.  Another 
negative  byproduct  of  a  slow  response 
time  is  "crosstalk,"  a  ghost  image  at  the 
corners  of  dialog  boxes;  this  is  quite  no- 
ticeable under  Windows.  Windows  users 
take  another  hit:The  mouse  cursor  disap- 
pears. To  paraphrase  vendors,  a  screen 
with  good  "mouse  speed"  is  one  where 
the  cursor  doesn't  disappear  with  quick 
mouse  movements. 

Third,  passive-matrix  panels  aren't  as 
bright  and  have  a  lower  contrast  than  ac- 
tive-matrix panels.  A  typical  passive-ma- 
trix screen  has  a  light-to-dark  contrast  of 
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1 5  to  1  (the  display's  brightest  pixels 
are  up  to  15  tiities  as  bright  as  its 
darkest  ones).  Active-matrix  panels 
feature  contrast  ratios  as  great  as  70 
to  1 .  Individual  pixels  are  turned  on 
and  off  a  row  at  a  time  and  a  column 
at  a  time.  On  a  64()-by-480  panel. 479  rows 
wait  while  one  row  is  powered  on.  and  639 
columns  wait  while  one  column  is  pow- 
ered on.  The  waiting  time  means  a  con- 
trast and  brightness  loss  often  visible 
around  the  display "s  perimeter. 

Active-matrix  panels  have  no  such 
problems  because  each  pixel  is  individu- 
ally controlled  by  three  thin  film  transis- 
tors (TFTs),  one  each  for  red,  green,  and 
blue,  etched  into  the  layers  of  the  LCD 
panel.  A  64()-by-480  screen  will  have 
921 ,60()TFTs  etched  into  the  screen.  Since 
each  color  in  a  pixel  is  turned  on  and  off 
by  a  single  transistor,  the  contrast,  bright- 
ness, and  speed  are  superior  to  that  of  a 
passive-matrix  panel. 

THE  BEST  COLOR  MONEY  CAN  BUY 

Since  the  process  for  manufacturing  ac- 
tive-matrix panels  is  akin  to  making  an  in- 
tegrated circuit  (IC).  active-matrix  panels 
cost  a  fortune  and  can  increase  a  mono- 
chrome system's  price  by  up  to  $3,000. 
(Dolch  offers  color  active-matrix  up- 
grades to  its  existing  systems  for  $3,500  on 
a  one-unit  order.)  All  of  the  panels  used  in 
these  units  were  made  in  Japan  by  either 
Sharp,  NEC,  Hitachi,  or  Display  Tech- 
nologies; the  latter  is  the  IBM  (Japan)- 
Toshiba  joint  venture. 

It  doesn't  look  like  prices  will  come 
down  soon;  like  ICs,  prices  on  active- 
matrix  panels  are  yield-related.  Only 
when  the  volume  and  manufacturing 
yields  go  up  do  prices  come  down.  Right 
now.  the  yields  on  active-matrix  panels 
are  not  increasing  fast  enough,  so  prices 
remain  high.  While  most  foundries  have  a 
target  goal  around  80  percent,  less  than  40 
percent  of  the  active-matrix  screens  that 
are  made  can  be  used;  the  others  are  sim- 
ply scrapped. 

In  a  move  last  year  by  the  U.S.  govern- 
ment to  protect  U.S.  active-matrix  panel 
makers,  the  federal  government  imposed 
a  62.5  percent  duty  on  imported  active- 
matrix  panels.  To  circumvent  the  duty, 
manufacturers  could  import  fully  as- 
sembled computers.  As  a  result.  Compaq 
andToshiba  promptly  moved  their  assem- 
bly to  offshore  locations,  and  all  the 
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•  Compaq  Portable  486C 

•  Toshiba  T4.400SXC 


This  year's  color  portables  fall  into  two  groups: 
battery-powered  notebooks  weighing  under  8 
pounds,  and  more  substantial  lunchboxes  that 
can  hold  as  much  memory  as  your  network  file 

server,  come  with  a  2(K)MB  hard  disk, 
and  contain  a  couple  of  full-length  ex- 


pansion cards.  Since  both  types  clearly 
serve  users  with  different  needs,  we've 
chosen  a  winner  from  both  groups;  the 
Toshiba  T44(X)SXC  for  the  notebooks 
and  the  Compaq  Portable  486C  for  the 
power  portables. 

LIGHT  YEARS  AHEAD 

The  Toshiba  T4400SXC  is  the  only 
color  notebook  to  date  driven  by  a  486 
processor — a  25-MHz  486SX.  If  you 
need  full  throttle  power  and  great 
color,  this  is  your  choice.  While  its 
high  price  ($7,699  with  4MB  of  RAM 
and  an  85MB  Conner  hard  disk)  and  a 
9.5-pound  road  weight  (with  its  power 
brick  and  cables)  will  stretch  some 
wallets  and  briefcases,  the  T44(X)SXC 
is  the  performance  leader.  Its  120MB 
hard  disk,  breathtaking  9.5-inch  (di- 
agonal) active-matrix  screen,  9,600- 
bps  data/fax  modem,  battery  life  of  2 
hours  26  minutes,  and  dominating 
benchmark  performance — particular- 
ly under  Microsoft  Windows — make 
the  T440()SXC  the  clear  winner. 

Honorable  mention  goes  to  the 
Dell  System  325NC  ($4,047  with  a 
fast.  80MB  Quantum  hard  disk). 
While  passive-matrix  color  pales  in 
comparison  with  active-matrix  color, 
we  feel  its  less  vibrant  color  is  better 
than  none — almost.  Our  hesitation 
will  end  when  the  $1,000  price  pre- 
mium over  a  comparable  mono- 
chrome notebook  drops  down  to 
about  $300,  or  roughly  10  to  15  per- 
cent more  than  a  monochrome  sys- 
tem. We  believe  that  the  System 
325NC  presents  the  best  package  for 
buyers  looking  to  pay  less  for  portable 
color.  The  AST  Premium  Exec  386SX/ 
25C  is  cheaper,  but  the  System  325NC 


has  a  newer  design,  better  battery  per- 
formance, and  a  9.60()-bps  data/fax 
modem.  One  drawback;  The  Dell 
notebook  has  an  undersized  keyboard 
to  achieve  its  smaller  dimensions.  The 
Premium  Exec  386SX/25C's  screen 
quality  is  comparable  with  that  of  the 
System  325NC;  you  would  not  be  dis- 
satisfied with  AST's  notebook. 

DESKTOP  REPLACEMENT 

Delivering  the  best  bang  for  the  buck 
among  AC-only  luggables  was  the 
$9,017  Compaq  Portable  486C.  While 
our  system  came  with  a  120MB 
Conner  hard  disk,  the  Portable  486C 
can  house  a  210MB  hard  disk,  along 
with  32MB  of  RAM  and  two  32-bit 
EISA  slots.  Its  33-MHz  486  chip's  per- 
formance was  enhanced  by  a  bright 
10.5-inch  Sharp  active-matrix  color 
panel  and  Compaq's  own  video  chip 
set.  which  set  the  standard  among  all 
the  portables  covered  in  this  issue.  As 
the  only  system  to  obtain  a  Graphics 
Winmark  score  of  3  million,  the  Por- 
table 486C  offers  desktop  graphics 
performance  under  Windows.  Compaq 
delivers  file-server  power  in  a  17- 
pound  package  that  seems  lighter  than 
it  is.  due  to  a  thoughtful  design.  It 
could  be  the  only  system  you'll  need. 

For  those  who  crave  power  and 
expandability  at  any  cost,  Dolch  has 
the  goods.  The  Dolch  RA.C.  486-50E 
offers  the  greatest  processing  power 
and  expandability  (three  of  the  six 
EISA  slots  are  open)  for  those  whose 
special  needs  can  overcome  a  $16,937 
price  tag.  Dolch  even  offers  a  multime- 
dia version, complete  with  a  CD-ROM 
drive  and  a  sound  board.  The  RA.C. 
486-50E's  21-pound  weight  and  high 
price  relegate  this  performance  mon- 
ster to  niche  markets,  though. 
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active-matrix  machines  reviewed  liere 
were  assembled  overseas.  Still,  you  will 
pay  more  for  all  the  extra  travel. 

PERFORMANCE 

The  nine  AC-powered  systems  in  this 
roundup  proved  to  be  among  the  fastest 
of  any  systems  PC  Magazine  Labs  has 
ever  tested.  Since  active-matrix  technol- 
ogy adds  a  substantial  price  premium, 
manufacturers  tend  to  combine  color  with 
the  fastest  available  CPUs  and  fast,  large- 
capacity  hard  disks. Tlie  Dolch's  486-5()E, 
with  its  Quantum  16-ms  SCSI  hard  disk, 
and  Micronics"  Mport  450/Color 
Mpression.  with  its  5()-MHz  DX2  proces- 
sor and  14-ms  Quantum  IDE  hard  disk, 
were  the  leaders  on  processor  and  disk 
performance.The  Compaq  Portable  486C 
led  the  way  in  video  performance.  Among 
the  battery-powered  notebooks,  the 
386SL/25  passive-matrix  Del!  System 
325N  squeezed  more  than  5  hours  from  its 
battery.  More  impressively,  the  power- 
hungry,  active-matrix  Toshiba  T4400SXC 
managed  more  than  4  hours. 

REVIEW  CRITERIA 

To  be  included  in  this  review,  vendors  had 
to  provide  PC  Labs  with  a  production- 
quality  color  system  by  April  24,  our  test- 
ing deadline.  Several  more  color  note- 
books will  be  in  the  stores  this  summer, 
including  the  Leading  Edge  N3/SL25  and 
the  ALR  Ranger  M486 — both  passive- 
matrix  offerings.  New  active-matrix  sys- 
tems include  the  Sharp  6881  and  the  Ze- 
nith Z-Notc  325Lc  (two  notebooks)  and 
the  Dolch  M.A.C.H. — a  rugged,  expand- 
able 486  luggable.  Compaq  rounds  out  the 
pack  with  a  monochrome  active-matrix 
version  of  its  color  486/33  EISA  luggable 
system  and  a  new,  6.5-pound  addition  to 
the  LTE/Lite  family,  the  color  active- 
matrix  Compaq  LTE/Lite  25c.  (See  the 
First  Looks  section  for  reviews  of  some  of 
these  later  arrivals.) 

Buying  a  color  notebook  is  a  lot  like 
buying  a  car:  We  would  all  love  to  drive 
BMWs  and  Ferraris,  but  we  usually  settle 
for  less.  Monochrome  notebooks  will  an- 
chor the  bulk  of  the  portable  market  for 
the  next  few  years  simply  because  of  their 
price/performance  ratio  when  compared 
with  color  machines,  although  affordable 
color  is  here.  We  believe  active-matrix 
technology  is  the  way  to  go  for  bright, 
well-contrasted  colors.  For  notebooks, 
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Suitability  to  Task: 

Color  Portable  Computers 

No  one  color  portable  system  did 
everything  well,  and  none  proved  to 
be  excellent  for  running  Windows. 
Notebooks  are  good  road  warriors, 
but  a  notebook  often  lacks  the  power 
to  serve  as  your  only  system.  Powerful 
luggables  are  excellent  desktop 
replacements  but  poor  road  warriors. 

Road  warrior/communications  measures  how 
complete  a  traveling  companion  your  system  is. 
Important  factors  include  a  light  travel  weight,  a 
long  battery  life,  and  good  communications  options. 
The  ratings  for  the  necessary  features  range  from 
excellentia  travel  weight  no  more  than  9  pounds,  an 
excellent  screen  measuring  at  least  9  inches 
diagonally,  exceptional  power-conservation 
features  combined  with  a  good  battery  life,  a  9,600- 
bps  internal  modem  with  9,600-bps  fax  capability, 
and  an  80MB  hard  disk)  down  to  poor{a  weight 
ranging  from  1 0  to  25  pounds,  a  2,400-bps  modem, 
and  a  40MB  hard  disk).  All  AC-powered 
transportables  suffered  in  this  category  and  are 
therefore  poor  road  warriors. 

DOS  applications  describes  each  system's  ability 
to  run  DOS  software  competently  An  excellent 
system  has  at  least  a  33-MHz  386  processor.  It  must 
have  an  BOMB  hard  disk  available;  disk,  memory, 
and  video  performance  in  the  top  25  percent  on  PC 
Magazine  Labs'  Hardware  Performance  Tests, 
Release  6.0:  and  an  excellent  display  measuring  at 
least  9  inches  diagonally  Systems  rated  as  good 
feature  a  60MB  hard  disk  option,  benchmark  test 

passive-matrix  color  is  a  far  better  alter- 
native to  monochrome — if  the  price  is 
right.  When  passive-matrix  color  adds  no 
more  than  ten  or  fifteen  percent  to  the  en- 
tire system  cost  (for  example,  color  adds 
three  or  four  hundred  dollars  to  the  price 
of  a  $3,()(K)  system),  the  appeal  of  mono- 
chrome notebooks  is  gone. 


AST  Research  Inc. 

AST  Premium  Exec  386S)(/25G 


It's  not  the  perfect  notebook,  but  it  is  a 
step  closer.  Offering  passive-matrix  color 
for  $3,595,  the  7.5-pound  AST  Premium 
Exec  386SX/25C  is  the  lowest  priced 
color  notebook  we  tested. 

ITie  Premium  Exec  386SX/25C's  8.4- 
inch  Sanyo-manufactured  passive-matrix 
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performance  in  the  top  half  of  the  color  category, 
and  a  display  with  at  least  an  8.5-inch  measurement 
diagonally. 


Windows  applications  are  among  the  most 
demanding  on  any  system,  so  we  made  this 
category  particularly  challenging  To  be  considered 
excellent  for  this  task,  each  system  had  to  have 
memory  expandable  to  at  least  8MB;  a  1 20MB  hard 
disk  available;  Windows  graphics  performance  in 
the  top  25  percent,  based  on  Graphics  Winmark  test 
score;  a  display  measuring  at  least  9  inches 
diagonally;  a  built-in  pointing  device;  and  for 
battery-powered  portables,  power  management 
that  works  under  Windows.  None  of  the  systems 
met  these  requirements  Good  systems  included  an 
80MB  hard  disk,  performance  in  the  top  half  of  the 
color  systems  reviewed,  good  displays,  and  a  serial 
and  a  mouse  port  (or  two  serial  ports). 

To  be  considered  a  suitable  desktop  replace- 
ment, each  system  had  to  support  a  docking  station 
or  provide  suitable  internal  expansion,  have  at  least 
386/33  performance,  offer  large  hard  disks,  and 
support  Super  VGA  on  an  external  monitor  We  also 
took  the  keyboard  layout  (or  external  keyboard 
support)  into  consideration, 

LCD  supports  16  simultaneous  colors  at 
640-by-480  and  256  simultaneous  colors 
at  32()-by-2(K).  Compared  with  the  active- 
matrix  systems  in  this  roundup,  its  colors 
seem  washed  out.  The  colors  of  passive- 
matrix  LCDs  can't  hold  a  candle  to  the  vi- 


"AFTER  TEN  YEARS,  ; 
THE  BIG  BOYS  THINK  THEY  CAN  GO 
LOWER  THAN  US  IN  THE  PRICE  GAME. 

GOOD  LUCK." 

^^^^^^^^^1  BILL  HAYDEN,  CHAIRMAN,  COMPUADD  COMPUTER  CORPORATION  I 
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IF  THOSE  BIG  GUYS  TRY 
COULD  HURT  THEMSELVES." 

BILL  HAYDEN,  CHAIRMAN,  COMPUADD  COMPUTER  CORPORATION 


COMPUADD  325TX 


386SX  at  25MHz  ■  Built-in  trackball  ■ 
2MB  DRAM  expandable  to  8MB  ■  60MB 
hard  drive  ■  MS  DOS  and  Windows  pre- 
loaded ■  10"  screen  ■  387  coprocessor 
socket  ■  3.5",  1.44MB  floppy  disk  drive  ■ 
Optional  internal  2400baud  modem  with 
9600baud  fax  modem  capability. 


COMPUADD  325TFX 


386SX  at  25MHz  ■  Built-in  trackball  ■ 
4MB  DRAM  (80MB  available  for  $100  more) 
■  60MB  hard  drive  ■  10"  screen,  64 
grayscale  ■  MS  DOS  and  Windows  pre- 
loaded ■  387  coprocessor  socket  ■  3.5", 
1 .44MB  floppy  drive  ■  Includes  2400baud 
modem  with  9600baud  fax  modem  capability. 

OOmpuAdd  (  timpiiirr  (^orporxdun,  1942.  Pncc«  du  not  include 
shippinft  and  tundliriK-  PtcJtc  add  jppropruir  IocjI  sain  lax. 
All  return  itcm%  muft  be  at:«.t>mp4nicd  hy  a  rrturn  merchandit« 
authorualinn  (KMA  numhcr.  Pricr%  and  prudut-t  dewrnptionf  are 
tubjm  lu  chjngr  without  ncititr.  C^umpuAdd  i«  not  liablr  for 
damagr  due  in  iimi»iont  or  lypoftraphKal  rrror«.  For  a  copy  of 
C  ompuAdd'v  cumplcic  warraniy  call  81)0-666-1872. 


It's  simple!  You  won't  find  such 
incredible  prices  on  top-notch 
notebooks  like  these.  Anywhere. 
The  competition  just  won't  take 
this  few  dollars  for  a  notebook 
featuring  a  60MB  hard  drive 
with  DOS  and  Windows 
preloaded,  fax/modem  capabil- 
ity and  a  10-inch  display.  And 
there's  even  a  built-in  trackball. 
You'd  be  crazy  to  accept  any- 
thing less  than  the  CompuAdd 
value  package.  We  won't  take 
"No"  for  an  answer.  (Your 
satisfaction  is  too  important  for 
us  to  do  that).  So  call  us  now  at 
1-800-456-3660. 


CompuPdd 

CUSTOMER  DRIVEN.  BY  DESIGN. 


In  Canada  call:  800-627-1967  or  fax:  512-250-5760 
All  other  international:  512-258-5575  or  fax: 
512-250-5760 

Cop,  I  . a  i.L  o  : 


COVER  STOHY 

Color  Portables 


Price/Performance  Index: 
Color  Portable  PCs 

or  the  13  tm  Miop  portaMas  In  tMs  roundup,  tlM  perferinaiiM 

activa-matrix  units  the  Compaq  Portable  4S6C  Dolch  PJLC.  4M-50E,  Dolch  PJLC.  486-33E,  and 
Toshiba  T4400SXC  with  their  scores  ranging  from  145  to  168  points.  The  passWe-niatrix  AST 
Premium  Exec  386SX/25C  certainly  dangled  the  smallest  price  tag,  but  Its  older  design  and  smaJler 
feature  set  don't  compare  with  the  assets  of  the  pricier  competition. 

While  the  Dolch  systems'  excellent  components  allowed  for  excellent  benchmarii  test  scores 
(except  for  video  performance),  their  high-end  cost  affected  their  price-versus-performance 
scores.  The  Portable  486C's  well-thought-out  design  and  much  lower  price  tag  certainly  put  it  in 
the  luggable  lead.  The  T4400SXC,  a  486SX/2S,  outdid  the  competition  in  terms  of  the  composite 
picture:  performance,  features,  quality,  and  price.  This  is  the  notebook  to  beat 

The  chart  below  rates  the  13  color  portables  on  more  than  20  features  and  performance  items  and  compares 
them  to  each  computer's  selling  price.  The  x-axis  measures  increasing  performance.  The  y-axis  measures 
increasing  affordability  (lower  price). 
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•  AST  Praniam  Exk  3KSX/2SC 

•  D*IISy«tni32SNC 

NEC  UltraLitt  SL/2SC 
• 

IBM  PS/2  Modal  CL57SX 

NECProSpaed  4II8SX/C 
• 

Toshiba  TS400SXC 

•  Toshiba  TMOOSXC 
•  Compaq  Poitabia  4860 

•  Toshiba  TSWOOXC 

Micionics  Mport  450  • 

0olchP.A.C.4Se-5OE  • 

•  D«ldlPAC.31S-33C 

•  Dolch  PAC.  4aS-33E 

120  ISO 

Greater  performance  and  features 
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THE  DATA  POINTS 

The  following  elements  make  up  the  performance/features  score;  benchmark  test  results  (49  percent);  travel 
weight,  size,  and  battery  life  (9  percent);  memory  and  disk  space  (23  percent);  screen  size,  modem.  Super  VGA 
output,  extra  cursor  keys,  I/O  ports,  power-conservation  features,  free  software,  an  extended  warranty,  and 
on-site  service  availability  (1 9  percent). 

The  selling  price,  charted  on  the  y^axis.  includes  the  system  price  and  the  price  of  the  most  useful 
modem.  We  discounted  laptops  available  through  dealers  by  1 5  percent  to  approximate  street  prices.  We  did 
not  discount  mail-order  systems. 

To  view  the  data  we  used  to  create  this  chart,  look  for  14BANG.WK1  in  the  Software  Library  of  PC 
MagNet's  Editorial  Forum. 


1       SUITABILITY  TO  TASK  1 

AST  Premium  Exec 
386SX/25C 

POOfl    f  Affl    GOOD  EXCEUiNT 

Road  warrior/communicatloRS^   ^  O 

o 

DOS  applications               9    9  9 

o 

Windows  applications         9   9  O 

o 

Dasktop  replacement          9   9  O 

o 

brant,  sharp  colors  of  active-matrix  color 
LCDs,  which  energize  each  pixel  rather 
than  each  row  or  column.  The  Premium 
Exec  386SX/25C's  colors  look  brighter 
when  you  consider  that  this  color  note- 
book costs  less  than  some  comparable 
monochrome  systems  reviewed. 

The  Premium  Exec  386SX/25C  uses 
the  same  highly  integrated,  energy-effi- 
cient Am386SXL  processor  as  its  mono- 
chrome twin,  the  AST  Premium  Exec 
386SX/25.  Despite  average  scores  on 
most  of  our  benchmark  tests,  it  outper- 
formed the  monochrome  model  on  the 
memory,  video,  and  Graphics  Winmark 
tests.  The  Cirrus  Logic  video  chip  set, 
working  with  70-nanosecond  video  RAM, 
tested  better  than  average.  The  Premium 
Exec386SX/2.'5C  lasted  2.5  hours  on  its 
nickel  cadmium  batteries,  while  its  main 
competitor,  the  $3,850  Dell  System 
325NC  (the  only  other  passive-matrix 
notebook  in  this  roundup),  lasted  almost 
twice  as  long  on  a  nickel  hydride  battery. 
The  Premium  Exec  386SX/25C's  power- 


F  A  C  T  FILE 


AST  Premium  Exec 
386SX/25C 

AST  Research  Inc.,  16215  Alton  Pkwy., 
P.O.  Box  19658,  Irvine,  CA  92713;  800- 
876-4278,  714-727-4141;  fax.  714-727-8570 


List  price  (tested  configuration):  $3,595 
Tested  Configuretion:  4MB  RAM,  80MB  JVC  hard 
disk,  1 .44MB  floppy  disk  drive.  DOS  5.0,  Microsoft  Win- 
dows 3.1,  carrying  case. 

Options:  1  MB  RAM  upgrade.  $249;  4MB  RAM  upgrade, 
$999;  120MB  Quantum  hard  disk  kit,  $1,249;  numeric 
keypad,  $119;  extra  battery,  $99;  enhanced  battery, 
$1 19;  battery  charger,  $119;  trickle  charger,  $29;  car  bat- 
tery adapter,  $129;  second  serial  adapter,  $99;  2.400- 
bps  modem,  $249;  9,600-bps  fax  modem,  $499;  9,600- 
bps  send-fax  modem,  $349;  nylon  carrying  case,  $99; 
leather  carrying  case,  $299. 
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1  EVER 
NEEDTD 
;  BUY. 


We  Guarantee  It.  We're  so  su^the  new  Honeywell 
mouse  will  outlast  your  current  mousc'thal  it  comes  with  a 

limited  lifetime  warranty*. 
■^^■HHpMppIS  The  reason  it  works  better  is 

JU(T£3  '^c^c  replaced  the 

S   I^/IO^^^^I  conventional  ball  mechanism 

-s    rJ2^  ^'''^       "feet".  This  new, 

I J  ^^B/  patented  technology  eliminates  ' 

'  ^^rJ  problems  inherent  in  other  mice. 

A  ball  mouse  can  make  your 
cursor  hop,  skip  and  jump 


across  the  screen  -  the  new  Honeywell  mouse  makes  your  cursor 
go  precisely  where  you  want  it  -  when  you  want  it  -  forever! 

A  ball  mouse  or  an  optical  mouse  needs  a  special  pad  to  work 
best  -  the  Honeywell  mouse  works  perfectly  on  any  surface  -  at 
any  angle  -  even  upside  down.  And  since  there's  not  a  ball  to 
pick  up  dust  and  dirt  which  can  contaminate  the  inside,  it  s  more 
reliable  and  you  never  have  to  clean  it.     -  •  1-  K 

So  quit  dragging  your  old-fashioned  ball  mouse  around,  and 
go  get  a  new  Honeywell  mouse  -  it's  the  last. (Mie  you'll  ever  need 
to  buy.  J  • 

We  guarantee  it.  .\  ^iKjAJ  . 


Tlic  new  Honeywell  miiu.'ie  is  MitnisolV  Windows '  tompaiible,  works  wiih  IB.VI.  compaiibles  and  PS/2  nyslemai 


Honeywell 

Helping  You  Control  Your  World 


•See  wairanly  for  complete  details. «  1992  Honeywell  Int.  Keyboard  Division  4 1 7 1  N.  Mesa  BIdg.  D  El  Paso.  TX  79902  (915)  fA^  Hfihb 

All  product  names  are  irademarks  of  iheir  respeciive  companies.  , 
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consider  a  new 
youcanleavew 


Microsoft  Excel  4.0,  the 
spreadsheet for  Witulows. 


Because  well 
enough  just  might 
not  be  good  enough 
anymore. 

Because  new 
Microsoft"  Excel  4.0 
for  Wmdows"*  is  the 
ultimate  refinement  of  a  powerfiil, 
easy-to-use  spreadsheet. 

Because  you  could  be  get- 
ting your  day-to-day  spreadsheet 
tasks,  not  to  mention  more  amaz- 
ing number-crunching  feats,  done 
faster.  And  more  easily. 

We're  talking  about  one-step 
just-about-everything  here. 

Take  a  feature  like  Autofor- 
mat:  with  just  a  click  of  your  mouse, 
it  applies  one  of  14  sharp-looking, 
professionally  designed  formats 
to  your  worksheet. 

Or  consider  AutofiU,  which 
intelligently  helps  you  build  your 
worksheets.  For  example,  when 
you  type  January  in  a  cell,  Autofill 
automatically  enters  February, 
March,  April-as  many  (or  as  few) 
months  ahead  as  you  designate. 


Shortcut  menus  are  anoth- 
er innovation.  When  you  click  the 
right  mouse  button,  a  menu  ap- 
pears on-screen  next  to  whatever 
you're  doing,  offering  you  all  the 
options  that  sensibly  relate  to  the 
task  at  hand. 

Wizards  are  step-by-step 
guides  that  take  you  through  com- 
plex tasks,  like  charting,  or  creat- 


Uicro-ioft  Excel  -  Income  Slatemenl 


-    Hlr    1  ilil    formula     Fonnat     Ilala     Optinns    Mano    WukIuv.  H.i|. 
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Exotic  Excursions 

•*ro|ccted  Income  SiJenicni 
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In  It.  II  t'l 

The  Scenario  Manager  is  a  powerful  analysis  tool  that  lets  you  easily  create 
and  save  multiple  "what  ifscerutrios,  then  instantly  produce  nice-looking 
summary  reports.  (Which  makes  you  look  nice,  too  J 

ing  summary  tables  from  a  data- 
base, with  incredible  ease. 

And  with  new  Drag  and 
Drop,  all  you  do  is  highlight  the 
area  you  want  to  move,"grab"  it 
with  your  cursor,  and  drag  and 


•SetyMrtnelUrfor(klails.'OfftTffKidonlyintheSOlMUrdStatestkmu(ih9m/92.fvri 


Ci 


spreadsheet  wten 
11  enoudi  alone? 


day  money-back  guarantee*. 

By  now,  you  may  agree  with 
us  that  new  Microsoft  Excel  4.0 


The  gallery  of  9<)chart  types  itidiides  rotating  3D  charts,  along  with  surface,  radar  and  picture  charts. 
It  looks  great  here.  Uneven  mon' impressive  oti  your  scrreti. 


drop  it  to  wherever  you  want  it  on 
your  screen.  It's  that  simple. 

We've  also  made  the  Toolbar 
customizable. 
Plus,  it  has 
handy  new 
features,  such 
as  a  Spelling 
Checker  and 
AutoCenter, 
which  lets  you 

center  text  over  multiple  columns  for  Wmdows  is  the  ultimate  refine- 
with  a  single  click  of  your  mouse^^  mentofone-step-power-with-ease. 

Wondering  how  to  up- 
grade? Check  out  the 
caption  underneath 
J  (  that  guy  to  your  left- 
if  you're  interested  in 
^ebest  spreadsheet 
.  =^  '  oh  the  planet, 
thatis.Other- 
\  wise,  just  try 

  "    to  forget 

L^L'J^^  you  ever 
saw  this. 


Invested  a  lot  of  time  in 


Lotus?  That's  no  problem. 
You  can  learn  using  what 
you  know.  Type  in  your 
familiar  Lotus  1-2-3" 
commands,  and 
Microsoft  Excel 
shows  you  the 
equivalent  com- 
mands. Easy. 

Microsoft 
Excel  also  reads 


Even  upgrading  is  easy.  It's  $129 for  Lotus  1-2-3  or  Borland'  Quattro'  Pro  users'. 
Call  us  at  (SOO)  321:1577,  Dept.  YSS,  to  order  yours.  Or  see  your  heal  softimre  re.M-ller 


and  writes  your  Lotus  files.  And  it 
runs  your  macros-unmodified.  It 
even  comes  with  a  convenient  90- 


Miacsott 

Making  it  easier 
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It  takes  lots  of  screaming  fans 


Eleven  million.      coprocessors.  And  has  been  for  the 


to  be  exact. 
And  in  the  math 
coprocessor 
business,  ihat  s  definitely  a  record. 

It  ju.st  goes  to  show  that  Intel 
is  the  de  facto  standard  in  math 


last  ten  years. 

Not  surprisingly,  a  whopping 
nine  out  often  math  coprocessors 
in  use  today  carry  the  Intel  name. 
And  you  can  bet  almost  every 
one  of  them  is  sittina  riuht  next 


to  m  Intel  CPU. 

Get  the  connection?  It's  as 
perfect  a  match  as  you  can  get. 
Intel  Math  Coprocessors  are  100% 
compatible  with  your  Intel  CPU. 
not  to  mention  more  than  2.100 
software  applications. 


liiu-l  t'.ii|«>i.ilc.Mi.  iMil  1^  .1  iMiU  iTi.irt,  ol  liik-l  (  '..||>.>i.ilinii  OulMik-  ..I  Ihc  I  S.  or  I'.iiudj  tall  I  >(H  ():V-7.tM. 


0\K  MILLION 
MATH  fOPROTFASORS  SOU) 


()\K  MIIJJON 
■,i,!||(()|'R()ff;SS()H.SS(>LD 


0\£M|UON 

1  /-/MWA/'CCCADt  h 


to  go  platinum  eleven  times. 


It's  all  part  of 
Intel's  commitment 
to  providing  powerful 
solutions  today,  like 
the  world's  fastest 
microprocessors,  plus  the 
enhancements  for  even  greater 


Call  and  avi.  for  pjckcl  B/ 

1-800-538-3373 


performance.  Today  and 
down  the  road. 

To  receive  a  detailed 
information  packet  about 
the  complete  family  of 
Intel  Math  Coprocessors, 


You'll  see  why  Intel  Math 
Coprocessors  have  topped  the 
charts  for  ten  years  running. 


call  1-800-538-3373. 
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Color  Portables 


What  the  Numbers  Mean:  Color  Portables 


Color  displays  brightened  13  of  the  80 
machines  that  PC  Magazine  Labs 
tested  for  this  review.  Of  these  13, 
8  featured  a  486  processor.  There  was 
1  true  50-MHz  system— the  Dolch 
P.A.C.  486-50E— and  Micronics 
Computers'  timely  Mport  450/Color 
Mpression  is  the  first  portable  we've 
tested  that  features  Intel's  new  50- 
MHz  DX2  chip. The  trend  is  clear: 
Faster  processors  combined  with 
active-matrix  color  define  the  high  end 
of  the  color  portable  market. 

Of  these  eight  486-based  systems . 
four  feature  EISA  architecture:  the 
Compaq  Portable  486C,  Dolch  RA.C. 
486-50E.  Dolch  RA.C.  486-33E,  and 
NEC  ProSpeed  486SX/C.We  also 
tested  the  monochrome  version  of  the 
ProSpeed  486SX/C.  the  NEC 
ProSpeed  486SX;  its  results  were 
identical  to  those  shown  here  for  the 
color  model. 

The  386SX-based  IBM  PS/2  Model 
CL57SX  is  the  lone  MCA-bus  system. 

What  we  found  came  as  no  surprise. 
Processor  test  scores  fell  in  order  of 
processor  type  and  speed. The  P.A.C. 
486-50E  topped  the  processor 
performance  scale,  followed  closely  by 
the  Mport  450.  The  latter's  DX2/50 
speed-doubler  CPU  performed  at  87 
percent  of  the  capacity  of  a  full- 
fledged  50-MHz  486DX,  a  score 
consistent  with  previous  test  results 
PC  Labs  has  seen.  Following  the 
50-MHz  leaders  were  three  486DX 
33-MHz  systems,  led  by  the  Compaq 
Portable  486C.  Dolch  was  the  only 
manufacturer  to  use  a  second-level 
cache:  the  PA.C.  486-33E's  6.154 
kilobytes  per  second  on  the  memory 

conservation  features  include  user- 
defined  screen  and  hard  disk  time-outs 
and  a  deep-sleep  driver  that  suspends  Mi- 
crosoft Windows  when  you  close  the  case 
to  attend  to  other  business. 

A  solid  yet  undistinguished  performer, 
the  Premium  Exec  386SX/25C  sports  a 
handsome  range  of  options  and  support. 
If  you  load  the  2.5-  by  11.5-  by  9-inch 
(HWD)  case  (which  includes  a  standard 
internal  front-mounted  floppy  disk  drive) 


test  bested  the  33-MHz  competition  by 
a  decent  margin. 

DISK 

Dolch  was  also  the  only  manufacturer 
to  include  a  caching  disk  controller 
(4MB)  to  support  its  486  luggables' 
420MB  Quantum  425S  SCSI-2  hard 
disks — the  largest-capacity  units  in  the 
roundup. The  RA.C.  486-50E's  344 
KBps  and  the  RA.C.486-33E's  337 
KBps  were  the  best  scores  by  far  on  the 
disk  test. The  Dolch  RA.C.  386-33C.  an 
ISA-bus  machine,  captured  the  third- 
place  spot  on  the  disk  test  with  its 
42()MB  Quantum  LRS425-AT  hard 
disk  (the  IDE  twin  of  the  SCSI  units 
located  in  the  486  Dolch  notebooks), 
which  came  complete  with  a  256K 
hardware  cache. The  Mport  450's  ISA- 
based  230MB  Quantum  ProDrive  with 
a  256K  cache,  along  with  the  Portable 
486C  s  120MB  IDE  Conner  CP- 
30101G  hard  disk,  closed  out  the  top 
five  hard  disks. 

The  slowest  hard  disks  belong  to 
three  battery-powered  systems:  the 
IBM  PS/2  Model  CL57SX.AST 
Premium  Exec  386SX/25C,  and 
Toshiba  T440()SXC.  With  the  wide 
disparity  among  processor  types,  clcKk 
speeds,  and  disk  cache  and  controller 
types,  it  is  difficult  to  draw  any  con- 
clusions in  terms  of  EISA  or  ISA 
superiority. 

VIDEO 

Two  systems,  the  Premium  Exec 
386SX/25C  and  the  Dell  System 
325NC.  employ  passive-matrix  display 
technology,  as  opposed  to  the  active- 
matrix  design  used  by  the  other  color 

with  an  extra  4MB  of  RAM  ($599)  for  a 
total  of  SMB.  replace  the  SOMB  J  VC  hard 
disk  with  a  120MB  Quantum  unit,  drop  in 
a  9.6(K)-bit-per-sccond  fax  modem,  con- 
nect a  simultaneous  external  display  at 
S(H)-by-6()()  resolution,  and  add  an 
S()3S7SX  math  coprocessor,  you've  got 
the  brawn  of  a  desktop  system. 

AST  Research  provides  a  one-year 
warranty  on  parts  and  labor,  toll-free 
technical  support,  a  BBS.  and  a  help-by- 


systems.  Active-matrix  systems 
achieved  the  top  eight  scores  on  the 
Graphics  Winmark  test  and  the  top 
four  on  the  DOS-based  video  test,  but 
the  variety  of  processor  types, 
processor  speeds,  and  video  imple- 
mentations would  make  it  incorrect  to 
assume  that  these  results  are  strictly 
the  difference  between  active  and 
passive  technology.  In  terms  of 
Windows  performance,  the  Portable 
486C  was  the  fastest,  with  its  Graphics 
Winmark  score  of  3.3  million. Toshiba 
swept  the  next  three  top  spots  with  its 
T440()SXC,T6400DXC,  and 
T64(X)SXC. 

Compaq's  graphical  accomplish- 
ments are  keyed  to  the  company's 
proprietary  video-subsystem  designs, 
which  consistently  led  the  way  on  PC 
Labs'  tests. The  PS/2  Model  CL57SX, 
which  also  relies  on  a  proprietary 
design,  was  the  fastest  when  it  came  to 
video  but  fell  to  midpack  on  the 
Graphics  Winmark  test. Toshiba  uses 
Western  Digital  video  chip  sets — the 
very  fast  WD9()C30  set  for  its 
T44()0SXC  and  the  WD90C23  for  the 
T64(K)DXC  and  T6400SXC.  All  the 
Dolch  systems,  which  were  the  slowest 
video  performers,  use  the  same  Chips 
&  Technologies  chip  set,  the  F82C457. 

The  Mport  450  stands  out  as  a 
passive-matrix  monochrome  system 
with  a  tethered  active-matrix  color 
panel  for  presentations.  Despite  its 
fast  50-MHz  DX2  processor,  the 
Mport  450's  Cirrus  Logic  chip  set  was 
a  lackluster  video  performer,  which 
brings  into  question  how  well  the 
system  serves  its  role  as  a  portable 
presentation  device.  continues 

fax  service.  The  company  also  offers 
ExeCare.  a  24-hour  repair  or  replacement 
service  that  costs  $45  a  year  to  enhance 
your  peace  of  mind. 

AST  has  managed  to  find  a  workable, 
affordable,  and  colorful  middle  ground  in 
the  AST  Premium  Exec  386SX/25C.  If 
you're  looking  for  rock-bottom-priced 
color  with  reasonable  battery  perfor- 
mance and  an  array  of  options,  read  no 
further. — Carol  Levin 
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The  Best  Way  to  ConnectPC  Peripherals 


BrOrelSCSI  software  allows  top  speed 
connection  of  up  to  seven  PC  periptierals.to  a  single 
SCSI  adapter  card !  New  peripfierals  can  simply  be  • 
"daisy-cfiained"  to  your  existing  one,  wjthout  tfie 
hassleof  adding  new  adapter  cards.  ■  . 

It's  a  great  way  for  PCs,  notebooks  or  laptops  to 
easily  connect  to  the  huge  range  of  SCSI  peripherals 
available. 

CorelSCSI  ensures  total  compatibility,  and  includes 
.  drivers  for  virtually  all  SCSI  devices  such  as:  hard 
drives,  removable  drives,  rewritable  drives,  WORM 
drives,  tape  drives,  CD-ROM  drives,  multifunction 
drives  and  jukeboxes. 

With  the  ability  to  support  hundreds  of  devices  and 

•  with  the  exceptional  bonus  utilities,  Core^SCSI 

•  software  offers  incredible  value! 

CCOREL 

1 600  Carling  Avenue, 

Ottawa, OnTarlo  K1Z6R7--    •  U  O 

FAX:  (6 13)  76 1-9 176  1  ^OUU" 

TEL:  (6 13)  728-8200        •         All  product  flprt  rrfi!(>,tnv  n.i'nf 
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Benchmark  Tests:  Color  Portables 


PROCESSOR 


Opeiations  per  second 


WORST 


BEST 


MEMORY 


Kilobytes  per  second 


WORST 


BEST 


DISK 


Kilobytes  per  second 

0 

1(X) 

200 

300 

AST  Premium  Exec  386SX/25C 

88 

Compaq  Portable  486C 1488/331 

_l 

m 

Dell  System  325NC  (386S17Z5) 

■ 

IK 

DolchPAC  486-50E 

344 

DolchPAC  J86-33E 

3J7 

DolchPAC  386-33C 

241 

IBM  PS/2  Model  CL57SX  (386SX/20) 

1 

n 

Micronics  Mport  450  (4860X2/501 

211 

NEC  ProSpeed  486SX/C  (486SX/2SI 

1 

S3 

NEC  Ultralite  SL/25C 

142 

Toshiba  T5400DXC  (486/331 

142 

Toshiba  T6400SXC  (486SX/25I 

J 

1  

IS 

Toshiba  T4400SXC  (486SX/25I 

1 

90 

WORST 

BEST 

VIDEO 

Thousands  of  operations  per  second 
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Color  portables  with  fast  486  processors  and 
cached  SCSI  hard  disks  dominate  this 
mixed  bag  of  13  notebooks. 

HOW  WE  TESTED 

We  used  PC  Magazine  Labs'  Hardware  Performance  Tests,  Release  6.0,  to  measure 
each  PC's  processor,  memory,  disk,  and  video  subsystem  performance.  Each  test 
measures  the  number  of  operations  performed  or  the  data  throughput  over  a  period  of 
time  We  also  used  WINBENCH  2.5  to  obtain  the  Graphics  Winmark  scores.  In  all 
cases,  a  larger  number  means  better  performance 

We  performed  all  the  tests  with  the  RAM  and  video  cache  shadowing  enabled 
whenever  possible.  We  report  the  disk  performance  without  software  disk  caches. 

The  processor  test  measures  different  aspects  of  the  CPU's  performance  and  its 
interaction  with  cache  and  main  memory  The  test  consists  of  eight  routines:  an 
Instruction  Mix  native  to  the  microprocessor  type  1386  or  486.  for  instance),  and  1 28K 
No-Operation,  Do-Nothing,  Integer-Add.  Integer-Multiply,  Floating-Point  Mix,  String- 
Sort  and  -Move,  and  Prime-Number  Sieve  routines. 

The  memory  benchmark  test  measures  the  read/write  performance  of  the  computer's 
first  640K  of  conventional  memory. 

The  disk  benchmark  test  evaluates  the  mechanical  drive  speed,  hard  disk  controller 
functions,  and  bus  speed,  using  a  series  of  small-record  1512-byte  and  4K)  exercises 
followed  by  similar  large-record  (16K  and  32K)  exercises  Both  small-  and  large-record 
exercises  include  file-create,  sequential  write/read,  and  random  write/read 
operations. 

The  video  benchmark  test  consists  of  text  and  graphics  routines.  In  the  Direct  Screen 
Write  routine,  the  video  adapter's  screen  memory  writes  text  to  the  screen.  The  test 
then  performs  several  graphics  operations.  Including  screen  fills  and  BitBlts. 

Version  2.5  of  PC  Labs'  WINBENCH  tests  (our  graphics  performance  tests  for 
Microsoft  Windows]  introduces  a  new  method  of  measuring  graphics  performance. 
The  Graphics  Winmark  is  the  geometric  mean  of  1 2  WINBENCH  graphics  tests, 
measured  in  millions  of  pixels  per  second,  PC  Labs  profiled  the  major  Windows 
applications  in  November  1991  and  determined  which  graphics  functions  are  most 
frequently  used  within  Windows  The  Winmark  takes  into  account  12  tests  of  these 
key  functions  and  weights  them  to  reflect  how  frequently  the  functions  are  used. 
Windows  applications  also  use  other  graphics  functions,  but  far  less  often. 
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\\^ve  Added  Extra  Power  To  An  Already  Great  Ride. 
NewSlAIGRAPHICSP&^TafeEs¥)uIMier. 


YOU  DONT  HAVE  TO  BE 
AN  EXPERT  TO  HANDLE 
NEW  STATGRAPHICS  Plus 
FOR  THE  386/486. 

If  you've  been  wheeling  around 
statistics  for  any  time  at  all,  you 

grobablv  already  know  about 
TATGkAPHICS®,  the  statistical 
graphics  system  that  anyone  can 
use  to  quickly  analyze  ciata  and 
see  the  results.  The  package  that 
offers  over  250  different  statistical 
procedures,  including  regression 
analysis,  ANOVA,  quality  control, 
experimental  design,  multivariate 
methods,  forecasting,  and  much 
more.  The  product  that  Software 
Digest  ratea  #1  for  ease  of  use 
and  learning.  Now,  we've  done 
the  only  thing  left  to  improve  it: 
we've  added  all  the  horsepower 
you  could  want. 


n/WTORCVCLE  PBIFORMANCE  RATMa 


THE  POWER  AND  SPEED  FOR 
THE  FAST  TRACK. 

If  pu've  got  a  .S86-  or  486JDased  PC, 
grab  voiu"  racing  helmet  Because 
anvtHing  SIATGRAPHICS  can  do, 
Srf  ATGRAPHICS  Plus  can  do  up  to  5 
times  faster.  And  since  it  utilizes  all  of 
the  RAM  in  your  computer,  it  can 
hiuidlc  the  lai^est  probleins,  includ- 
ing tJiose  that  other  stat  packages 


choke  on.  And  e\'ervthing  in  this 
powerful  new  product  works  just  like 
in  STATGRAPHICS,  right  down  to 
its  easy-toHJse  menus  and  abilit)'  to 
import  data  from  Loais®,  dBA^E®, 
.ASCJI,  or  DIF  files. 

THINK  OF  rr  AS  A  BETTER 
WAYTO  SEETHE  BIG 
PICTURE,  FASTER. 

Call  today  for  more  information 
and  a  free  demo  disL  And  let 
STATGRAPHICS  Plus  keep  you 
from  spinning  your  wheels  waiting 
for  solutions. 

STATGRAPHICS 

In  Maryland,  (301)984-5123. 
Outside  the  U.S.,  (.301)  984-5412. 

(800)  592-0050  Ext  200 


NLuil^MKV  Ini  .  'Jll'i  t  IrHrnmi  S(.,  Riickvillr.  MD  HO^Z  VI'AK'Jl\PtlI<^  Pi  rri^Mrrrd  Irjclriiud  USuiMkjI  (.n[thii«r'>qii<rjli«in  (Mirr  trjclrnLuU^r  ihr  priiprm  irf  thrir  rrifirrtrw  tiwnrn. 
E\3luatinn     SottH^  OiKi^  lUonK^  Itrpna  Vnl  H      5  twr  m  S'r\TI.R.\niK  S  /lu^  nir«nn  MV  »tiS\,  and  4Sfi  ( i>mpiiiri>  Miih    Iraa  4  MBiii  R.\.M  and  ^  K^aphick rjrd.  O  1992  Mani^n^orv  Inr. 
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SONY  ENHANCED 
DATA  GRADE  D8. 
DESIGNED  TO  SAVE 
YOUR  BUSINESS. 
NOT  YOUR  BIRTHDAYS. 

1^1  The  more  information  your  business  generates,  the  more  you  stand  to  lose.  Because 
Xi^ilgjl  not  all  the  8mm  tapes  used  by  business  are  designed  for  business. 

So  before  risking  valuable  data  to  a  tape  made  for  saving  video  memories,  rely  on 
new  Sony  Enhanced  Data  Grade  D8. 

This  compact  D8  cartridge  starts  out  where  our  video  grade  leaves  off,  holding  up 
to  5  gigabytes,  for  today's  high-capacity  storage  and  archiving.  With  data  security 
features  you'd  only  expect  from  the  inventor  of  the  8mm  video  format. 

For  instance,  new  D8  has  a  more  durable  media  for  greater  data  integrity,  taking  over 
1,500  full  back-ups,  to  keep  your  business  moving  forward. 

The  shell  is  made  to  resist  warping,  while  an  improved  lid  reduces  friction  through 
over  10,000  openings  and  closings.  The  result  is  a  shelf  life  that  will  exceed  30  years 
under  recommended  conditions.  So  your  data  will  be  around  when  you  need  it. 


Since  lost  data  can  cost  your  business  its  lifeblood,  trust  yours  to  the  safest  place  of  all. 

Sony  Enhanced  Data  Grade  D8.  A  memory  worth  celebrating.  SON"V^ 

SPIT  KCOiDiig  nm 


Compaq  Computer  Corp. 

Compaq  Portable  486G 


Compaq  Computer  Corp.'s  $9,017 
Compaq  Portable  486C.  an  EISA-based 
active-matrix  color  luggable,  distinguishes 
itself  from  the  other  486-based  portables 
in  this  review  with  a  superior  design  and 
full  33-MHz  486DX  power  for  the  lowest 
price  tag.  Its  closest  competitor  is  the 
Toshiba  T64(X)DXC.  which  costs  about 
$1.I(K)  more.  The  Dolch  P.A.C.  486-33E, 
which  also  falls  into  the  486/33  category, 
topped  the  Portable  486C  by  $4,600  (as 
well  as  by  about  2  pounds,  a  number  of 
inches,  and  several  expansion  slots).  But 
although  the  Portable  486C  costs  less  than 
its  competition,  it  has  an  extremely  abun- 
dant feature  set. 


This  AC-only  system  arrived  with 
2MB  of  DRAM  (expandable  up  to 


1       SUITABILITY  TO  TASK 

Compaq  Portable  486C 

POOR    fAIR    GOOD  EXCtLUNI 

Road  wamor/cofflmunicattoiM^    O  O 

o 

DOS  applications              9   9  9 

9 

Windows  applications         9   9  9 

O 

OesMop  roplacomont          9   9  9 

9 

32MB),  a  120MB  Conner  CP-30101G 
hard  disk  with  a  speedy  32-bit  EISA  con- 
troller and  a  64K  read-ahead  buffer  (you 
can  get  a  210MB  version  for  about  $1(K) 
more),  Compaq's  own  1.44MB  floppy 
disk  drive,  a  10.4-inch  Sharp-manufac- 
tured active-matrix  256-color  VGA  dis- 
play with  5 1 2K  of  video  RAM.  a  full  array 
of  ports,  two  full-length  EISA  slots,  and  a 

j  d  nl^-  FACT  F  I  L  1  I 
I OTTORS' 

IHOIGE    Compaq  Portable  486C 

Ctimptiq  Citmputer  Corp..  20555 
f  iirni  /Iwy.  #249.  Houslon.  TX  771)70;  HUO- 
2.^1 -mm.  71.^:170.0670:  fax.  HtM)-.U5-l5IH 


List  price  (tested  configuration):  $9.01 7 

TMted  Configuration:  6MB  RAM,  1 20MB  Conner  hard 

disk,  1  44MB  floppy  disk  drive,  DOS  5.0. 

Options:  2MB  RAM  upgrade.  $21 9. 4MB  RAM  upgrade. 

$439. 8MB  RAM  upgrade,  $699;  upgrade  to  2 1 0MB  hard 

disk.  SI  .000;  external  floppy  disk  drive  (360K  or  1 .2MBI, 

$275. 2.400  bps  modem.  $319,  carrying  case.  $89. 

^^^3/^  ONflEAOfflSEnvlCECAflO 
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Color  Portables 


w 


well-constructed,  full-size  101 -key  key- 
board. Unfortunately,  only  Compaq's 
utilities  and  drivers  come  free  of  charge; 
DOS  and  Microsoft  Windows  are  extra. 
Other  options  include  extra  parallel  and 
serial  interface  boards,  an  external  ex- 
pansion module,  an  Enhanced  keyboard, 
a  2,4(M)-bps  data  modem,  and  a  carrying 
case. 

The  light-beige  17-pound  system, 
which  measures  5.5  by  15.6  by  1 1  inches,  is 
sturdily  constructed  and  topped  by  a  sur- 
prisingly usable  handle.  All  the  ports  are 
hidden  behind  a  sliding  rear  door,  and  the 
display  swivels  to  the  desired  viewing 
angle  (rather  than  being  lifted  on  tiny 
feet,  as  are  the  Dolch  systems). 

Compaq  didn't  skimp  on  performance, 
either.  While  the  Portable  486C  placed 
among  the  top  four  486-based  portables 
on  all  our  benchmark  tests,  its  video  ac- 
complishments really  stood  out.  It  gar- 
nered first-place  scores  (with  a  significant 
lead)  on  our  video  and  Graphics 
Win  mark  tests. 

The  Portable  486C  is  sold  through 
Compaq's  distributor  channels  and  comes 
with  a  one-year  warranty  on  parts  and  la- 
bor and  a  wide  range  of  support,  including 
a  toll-free  technical-support  line.  For 
those  of  you  who  need  all  this  power  with- 
out color  or  who  can't  afford  the  Compaq 
Portable  486C,  Compaq  has  introduced  a 
monochrome  active-matrix  version  that 
starts  at  $5,899.— 0//vcr  Rist 


Dell  Computer  Corp. 

Dell  System  325NG 


At  $3,898  for  a  comfortable  configur- 
ation—4MB  of  RAM,  an  84MB  hard  disk, 
DOS  5.0,  Microsoft  Windows  3.1,  and  a 
mouse — the  Dell  System  325NC  doesn't 


boast  a  bargain  basement  price.  But  if 
you've  got  the  spare  change,  the  extra  cost 
buys  you  a  well-made  color  notebook  that 
doesn't  cramp  your  shoulder,  lasts  up  to  5 
hours  on  battery  power,  and  has  a  passive- 
matrix  color  display  that  is  a  pleasure  to 
work  on. 

The  System  325NC  puts  an  Intel 
386SU25  with  64K  of  SRAM  cache  inside 
a  charcoal-gray  2.5-  by  II-  by  8.5-inch 
case.  Weighing  7.3  pounds  with  its  battery. 


Drive  80MB  hard  disk  (complete  with  a 
32K  buffer)  and  a  1.44MB  floppy  disk 
drive  to  the  right  of  the  keyboard.  A  West- 
em  Digital  WD90C22/WD90C55  chip  set 
drives  the  9.3-inch-diagonal.  passive- 
matrix  color,  edgelit  VGA  display  from 
Sharp. The  unit  can  also  drive  an  external 
display  at  800-by-6(K)  with  16  simulta- 
neous colors  at  60  Hz. 

The  System  325NC  performed  in  the 
top  quarter  of  its  processor  class  and  gen- 
erally outperformed  its  closest  competi- 
tor, the  AST  Premium  Exec  386SX/25C. 
For  example,  the  System  325NC  beat  the 
Premium  Exec  386SX/25C  on  the  Graph- 
ics Winmark  lest  by  over  20  million  pixels 
per  second.  At  2  hours  53  minutes  (with 
all  power-conservation  features  disabled), 
the  life  of  the  System  .325NC's  nickel  hy- 
dride battery  exceeds  the  battery  life  of 
most  monochrome  models  as  well  as  its 
color  competitors;  on  our  tests,  enabling 


SUITABILITY  TO  TASK 

Dell  System  325NC 

Road  warrior/communications^    ^  ^ 

9 

DOS  applications                ^    9  9 

O 

Windows  applications         9    9  9 

O 

Desktop  replacement           9    9  O 

O 
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[g'Over  2000  Products 
Q^Hassle-free  Ordering 
I  [^Lowest  Competitive  Prices 
[iS'Skilled  Sales  Advisors 


I?  Quality  Products 

Latest  Releases 
^Open  24  Hours 
sr  $6  Overnight  Shipping 


NOW  YOUR 


•  Wn  sprechen  Deutsch  •  Vi  snakker  Norsk.  Svensk  og  Dansk 

•  Hablamos  Espanol     •  1 1 4.,';-:  t  -i  ^' 

•  On  parle  FranQjis       ' V-i^r  'IS'j'I'l 


•'1 


OUTSIDE  USA  &  CANADA  CALL  1  206  88}  3088 
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BitFax/BitCom  Bundle 

BitFax  is  everything  a  fax  program  should  be.  With 
WYSIWYG  faxing,  your  screen  view  is  just  what  you 
will  fax.  You  can  import  an  existing  phone  list  for  use 
with  BitFax.  address  faxes  with  a  single  click,  schedule 
fax  transmissions,  tax  pages  from  several  Windows 
applications  in  the  same  fax,  and  receive  faxes  in  the 
background.  BitCom  also  offers  a  powerful  script 
language,  popular  file  transfer  protocols,  extensive 
terminal  emulation  and  a  simple,  icon-based  user 
interface.  Bit  Software*  #10827 

B// fair '#11069   '48 

flff  Com  •#11070   '48 


MKnsoll  WonfforWhidims} 
wAMnFaxPm 

Power  up  to  Word  2.0,  tfie  leading  word  processor 
designed  for  WIndov/s.  It  makes  everyday  work 
easy.  Tables,  bullets,  charts,  columns  and 
drawings— they're  all  just  a  click  of  the  mouse 
away!  And  after  your  document  is  finished,  fax  It 
over  your  computer  with  WinFax  Pro.  With  WinFax 
Pro  you  can  fax  documents  (and  receive  taxes) 
directly  from  your  computer,  just  click  on  the  item 
you  wish  to  send.  All  the  power  of  Word  and  the 
convenience  of  computer  fax  transmission,  in  one 
low-priced  bundle.  Microsoft/Delrina  •  #10932 


$348  ^^$128 

Close-Up  Dual  Pack 4.0 

Remote  for  Windows  and  DOS 

This  powerful  package  won  both  PC  Magazine's 
"Editor's  Choice "  award  and  PC  World's  "Best  Buy" 
award  in  1992.  Close-Up  4.0  is  a  new  remote 
communications  software  solution  that  lets  you  view 
and  operate  PCs  miles  away  by  modem.  Run  Windows 
or  DOS  applications  with  remote  mouse  control.  For  the 
fastest  remote  screens  and  file  transfers,  get  Close-Up. 
Norton-Lambert 

•  #09917  -  5.25'  disk  •  #09918  -  3.5"  disk 


Database  Development  Solutions 

Professional  Developer  $1  /A 

Competitive  Upgrade           X/  x 

It's  a  top-rated  product  in  its  class — the  Clarion  Professional 
Developer.  Its  fast,  user-friendly  interface  lets  you  create  powerful 
applications  in  about  half  the  time  it  would  take  otherwise.  It 
combines  the  convenience  of  state-of-the-art  4  GUCASE  tools  with 
a  rich  procedural  language,  and  offers  free  LAN  support.  It's 
everything  an  applications  developer  would  ask  lor.  Upgrade  price 
requires  proof  of  ownership  of  a  competing  product. 
Clarion  •#10986 

Alpha  Four 2.0   $QJ,  ^1 
Competitive  Upgrade  yji 

Manage  your  database  and  program  it  with  powerful  macros  that  you       ^  ■ 
created— with  one  software  package.  Even  if  you  don't  know  .a^- 
programming,  Alpha  FOUR  2.0  lets  you  program  this  database  with  "Jt^ 
ease.  Competitive  upgrade  price  requires  proof  of  ownership  of  a  -s^' 
programmable  database,  flat  file  database,  integrated  software 
package,  or  spreadsheet  with  database  module.  < 
Alpha  •#07476  1 

For  Organlzation-Cet  Into  Action 


3 


Contact  and  client  tracking 
Calendar  and  ttma  managamant 
Day  Omar  and  FranUIn  prtnt-outs 
Wordpneasstag  andapall  ehatklng 
Matt  marga  and  WordPartactmaifa 
Talamailcating  and  auto-dlaling 
Label  printing  and  reporting 
Ooalt  and  pmfactt  planning 
Metmuir  wertlon  anilable 


$52 


CODE  #20804 


+ Action  Plus  UTE 

Action  Plus  LITE  lets  you  easily  and  Instantly  track  your 
prospects,  customers,  appointments,  to-do  tasks  and 
expenses.  The  built-in  word  processor  makes  mail 
merge,  envelopes  and  labels  easy.  It  prints  out  time 
nranagement  reports  and  calendars  for  your  daytimer  or 
planner.  Best  of  all,  it's  easy  to  use.  Action  Plus 
•  #10760  -  5.25' disk  •  #10761  -  3.5"  disk 


Acllon  Plus  5.0  •  #10758  -  5.25-  disk  •  #10759  •  35"  '258 
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AceFile 

$194 


AceFile  is  the  no-hassle,  no-programming  database  that 
increases  your  productivity,  saving  you  time  and 
money.  It  has  all  the  power  and  simplicity  of  Windows, 
plus  the  flexibility  of  much  more  expensive  programs. 
Store,  sort,  search,  compare,  combine  and  select  the 
data  you  need  to  make  important  business  decisions. 
Prints  reports  in  a  number  of  predefined  layouts  or  you 
can  mail-merge  your  AceFile  data  with  Word  or  Excel. 
Comes  with  manufacturer's  60-day  money  back 
guarantee.  Ace  Software  •#07918 


PowerEdit 

$148 


No  matter  how 
good  a  writer  you 
are,  you  need  a 
good  editor. 
PowerEdit  is  a 
great  one. 
outperforming 
other  leading 
grammar 

programs  and  ^ 
ottering  much  more.  It  helps  you  with 
more  than  just  grammar,  checking  clarity  of  statements, 
style  and  tone  as  well.  You  can  choose  from  four 
analysis  types:  Business.  Literary.  Journalistic  or 
Technical.  No  matter  what  your  writing  style.  PowerEdit 
can  help  you  express  your  ideas.  PowerEdit  works 
simultaneously  with  your  word  processing  program 
(WordPerfect  5.0  or  4.0.  Microsoft  Word  5.x,  and 
Standard  ASCII  files).  Artificial  Linguistics 
•  #07713  -  5.25  disk  •  #07714  -  3.5'  disk 


The  Zone  Means  More  Than  Savings 

We  Have  the  Service  and  Support  You  Expect  from  the  Best 

WordPerfect  5.1  for  DOS  $258 


n  this  version  of  WordPerfect,  you  can  use  your  mouse  for 
quick  cursor  movement  and  access  any  WordPerlect  function. 
You  can  set  left,  rigtit,  center  and  decimal  stops,  and  view  all  of 
your  settings  on-screen  It  has  a  built-in  Equation  Editor,  a  new 
Tables  feature.  Help,  and  the  ability  to  Integrate  text  and 
graphics  WordPerlect  •  #08172  -  5.25"  disk  •  #08557  -  3.5"  disk 


WonSPertea  tor  Windows 

•  W9349  (or  5.25"  disk  •  #09740  for  3.5'  J 


'288 


Letter!  \:rfecf 


T 


Lotus  SmartSuite 

$468 


LetterPerfecttO 

Whether  you  type  with  two  fingers  or  ten.  LetlerPerfect  gives  you 
basic  word  processing  features  for  your  memos,  letters  and 
reports.  For  people  on  the  go,  LetterPerfect  fits  nicely  on  battery- 
powered  laptop  computers  and  it's  perfect  for  the  business  or 
home  user  who  may  own  a  PC  with  smaller  memory  and  storage 
capacity.  Plus,  LetterPerfect  includes  the  same  toll-free  customer 
support  that  WordPerfect  users  enjoy,  WordPerfect  •  #09021 

I  PC  Globe  5.0   

I 

PC  Globe  5.0 

^  *^  ^  Get  detailed  world  and  regional 
^  i^sps.  as  well  as  a  range  ot 

sJ%J  country  maps  showing  most 
major  features  Maps  include  the  Common- 
wealth of  Independent  States  (formerly  the 
USSR),  the  Baltic  states  and  new  Eastern 
European  countries.  You  also  get  information 
on  208  countries,  such  as  GNP.  currency  data 
and  much  more.  Plus  an  up-to-date  historical 
outline  for  208  countries.  PC  Globe  •  #09614 

PC  USA  •  #09743   »28         I   |^(\is  V2-'^ 


,$328 


Aldus  Persuasion  2. 

Aldus  Persuasion  desktop  presentations  software 
has  everything  you  need  to  create  persuasive 
presentations  on  short  notice.  You  can  easily  create 
your  presentation  outline,  overhead  transparencies 
or  35mm  slides,  speaker  notes  and  audience 
handouts.  Simply  select  one  of  the  auto-templates 
(or  create  one  of  your  ovwi),  type  your  Ideas  into  the 
outliner  and  you're  off  and  running.  Aldus 
•  #07736  -  5.25'  disk  •  #07737  -  3.5-  disk 


All  the  applications  in  SmartSuite  are  designed  to  work 
together  in  Windows  so  you  can  pass  information  from  one 
program  to  another  effortlessly.  Lotus  1-2-3  database 
management.  Freelance  Graphics  design.  Ami  Pro  word 
processing  and  electronic  messaging  with  cc:  Mail  are  all 
included.  Lotus  #10655-5.25''  disk  •  #10656-3"  disk 


$334 


Lotus  1-2-3  2.4 

1-2-3  delivers  the  latest  graphical  and  analytic  capabilities  to 
DOS  spreadsheet  customers  and  Lotus'  installed  base  of  more 
than  14  million  users.  Designed  for  computer  users  looking  for 
a  fast,  graphical  spreadsheet  that  runs  on  all  PCs.  Lotus  • 
#07884  -  5.25"  disk  •  #07885  -  3.5'  disk 

Lotus  1-2-3  tor  Windows 

•  #09669  for  5.25"  disk  •  #09668  for  3.5"  disk  *358 


$58 

Mobe  Typel\/lanager2.0 


CALL  TODAY  FOR  THE  FONTS  YOU  NEED 

PC  ZONE  CARRIES  THE  ENTIRE  ADOBE 

FONT  PRODUCT  LINE 

Kvanl  Gorda  Book 

Nvw  Cwnturr  Schoolboali. 

4vanr  GanJm  Book  OMqu* 

Nrir  Crttl-ry  Sf/taoihook  llaiitr. 

4vanl  God*  D«fM. 

N*w  (^MtuFy  SehoollMMk  BoM. 

Avxjnl  GanSm  Dirti  Obtqum 

Nww  On/ury  SchooibaoM  Bold  ttatu 

Itooknuui  Unht 

rrC  Souwvrur  Light. 

Bookman  Ught  tlalk. 

(TC  Souwrnir  /tolic, 

Bookman  Dwmt  ttalic 

nC  SomimnU  Oomi  f  telle 

Ston*  Sjm. 

1     hto  C^M^ate  ■oM 

Ironr  Soni  ttoAc 

Stone  Wmibold 

1     Korlnn*  Regular. 

lionr  ^oni  itmMod  ItotK 

1    '^orinna  Kunlv  Regular. 

Hmmm  Sans  BaM, 
5tww  iM  ««M  IMk 

Kortmu  Bold. 

Kortnna  Kunlo  SoU 

W  The  . 
'i  Microsott 

Office 


WYSIWYG  isn  t  WYSIWYG  without  Adobe  Type  Manager  And  now.  you  can  adjust  kerning  and 
leading  on  screen — and  see  it  before  you  print  ATM  solves  the  problems  of  jagged  edges — no 
more  24-poinI  headlines  that  look  like  brick  piles.  The  entire  PostScript  font  library  works  with  ATM. 
It  also  supports  Bitstream  fonts  and  the  Hewlett  Packard  laser  printer.  Adobe  •  #07319 


The  t^icrosoft  Office  2.5 

Microsoft  Office  provides  complete  office  automation 
in  one  package.  It  comes  with  four  essential  business 
productivity  applications — Microsoft  Word  for 
Windows  (word  processing).  Microsott  Excel  for 
Windows  (spreadsheet),  Microsoft  PowerPoint  for 
Windows  (presentation)  and  Microsoft  Mail 
(electronic  mail).  Microsoft  Corp. 
•  #10563-  5.25"  disk  •  #10564-  3.5'  disk 


Copyr 
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Call  Now  for  your  FREE  Catalog 

^7  We  Carry  Over  2000  Products  at  the  Lowest  Prices 


Hard  Drive 


Unsurpassed  performance  and  design  characterize  Maxtor's  family  of  1- 
Inch  higf\,  3.5-incti  hard  disk  drives.  This  130MB  model  is  ideal  for  use  in 
mobile  or  desktop  computer  systems.  Firmware  control  allows  reduction 
of  power  consumption  to  just  0.1  watt.  Other  features  include  150,000 
hour  MTBF,  64K  cache.  1:1  interleave,  automatic  actuator  lock,  embedded 
servo,  and  high  performance  rotary  voice  coil.  Maxtor  •  #10665 


SKU 

MODEL  « 

FORMAHED  CAPACITY 

AVERAGE  ACCESS 

DRIVE  SI2E 

PRICt 

#10661 

MXT-7080A 

80,7Mb  IDE 

17ms 

3  5'/V  high 

$29» 

/1 0665 

MXT-7120A 

130  4Mb  IDE 

15ms 

3  5' r  high 

$398 

'10662 

MXT-7213A 

213  0Mb  IDE 

15ms 

3  57V  high 

S.S2H 

#10663 

MXT-340A 

340  0Mb  IDE 

15ms 

3, 571, 625"  high 

$998 

#10664 

MXT-340S 

340  0Mb  SCSI 

I3ins 

3  571  625' high 

$998 

Seagate 


Hard  Drive 


$398 


The  Seagate  ST3144  is  a  131Mb  model  with  32Kbytes  SeaCache  buffer.  This  unit  features  the  advanced 
dedicated  servo  design  with  thermal  compensation  and  a  patented  straight  arm  actuator  with  magnetic  lock. 
With  a  1 6  millisecond  average  seek,  the  ST31 44  offers  top  performance  and  value.  Seagate  •  #1 0660 


MU 

MODEL* 

FORMATTED  CAPACITY 

AVERAGE  ACCESS 

DRIVE  SUE 

PRICE 

#07874 

ST-3120A 

106MB 

15  ms 

3  5  ;r  high 

$338 

#10660 

ST-3144A 

130  7MB 

16ms 

3  571"  high 

$398 

#10659 

ST-3283A 

245  3MB 

12ms 

3  571-  high 

$754 

SVSIEM 
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Multimedia:  for  the  Eyes,  Ears  and  Mind 


Pro  16  IVIultil^edia  System  $998 

This  high  performance  system  includes  the  Audio  Speclrum  16  board 
and  the  double  speed  NEC  SCSI  CD-ROM  drive.  This  combination  offers 
twice  the  throughput  (300KB/secj  and  over  three  times  faster  average 
access  time  (280  ms)  of  other  upgrade  kits.  It's  even  bundled  with  all 
the  same  software  included  with  the  Multimedia  Upgrade  Kit  Plus. 
Media  Vision '#10692 

MultlMedIa  Upgrade  Kit  Plus- *10567  '864 


r/ie  WoHd's  Fastest  CD  ROM  Drives 


NECCDR-84  $CQQ 
Internal  Drive  OvJy 


NEC  s  CDR-S4  IS  the  fastest  internal  GU-HUM  drive  lu  date.  With  new 
MultlSpin  technology,  you  get  typical  access  speeds  of  280  millisec- 
onds and  data  transfer  rates  of  300Kbytes/second.  These  drives  are 
unrivaled  for  speed  of  access  and  data  transfer.  And  every  NEC  CD- 
ROM  drive  we  sell  includes  the  XTAT  interface  kit,  with  cable  and  card. 
It's  all  you  need  for  the  speed  of  an  NEC  CD-ROM  drive.  NEC  •  #1 1 1 20 


Pro  AudioSpectrum  16 

$228 

This  professional  mutimedia  sound  program  is 
the  latest  of  its  kind  It  offers  true  16  bit  stereo 
sound— playback,  input  and  sampling. 
Compatible  with  the  most  popular  sound 
software  available,  it  also  comes  with  extra 
bundled  software;  a  MIDI  sequencer,  four 
track  sampling  application  and  more. 
Media  Vision '#10568 


Video  Blaster 

$344 


This  high-powered  card  integrates  video  and  audio  sources  from  a  video  disc, 
VCR  or  camera,  and  combines  them  with  VGA  graphics  to  create  a  brand  new 
world  of  multimedia  presentations.  Digitize  and  capture  video  images  from  these 
sources  through  the  Video  Blaster  for  use  with  your  favorite  presentation, 
animation,  or  even  data  base  application.  Requires  VGA.  Creative  Labs  #10728 

Sound  Blaster  Pm'*m)9  *188 


CODE  #20804 


iterlal 


If  YouYe  Not  Shopping  the  PC  Zone  i 

You're  Paying  Too  Much!  ' 

Make  Some  Business  Connections 

:  Local  Area  Networii 

ainLanEasy 


MainLanEasy  $142 

MainLanEasy  is  the  only  complete  network  system 
that  runs  Windows  and  DOS  applications  in 
standard,  real  and  386/Enhanced  modes  lor  under 
$150.  The  affordable  l^ainLanEasy  Starter  Kit 
includes  two  4mbp  boards,  DOS  and  Windows 
interfaces,  operating  sofUvare.  cabling.  E-mail, 
Password  Security  and  reference  guides.  Easily 
install  it  yourself  and  watch  your  productivity  soar. 
Mainlan  •#10974 


UPitastif 


LANtastic  EN 

starter  Kit  #142  4.1 

Run  your  IBM  PCs.  XTs,  ATs  or  compatibles  on  a 
LANtastic  network.  LANtastic  uses  small  memory 
overhead — less  than  12K  on  a  node.  The  package 
includes  two  AE2  Ethernet  cards,  cables  and  network 
software.  Fully  Windows  compatible. 
Artisoft  •  *07969 

LANtastic  EN  Adapter  Card  #143  •  *09133  »2()8 
LANaslic  Z  Two  Station  4. 1  •  #07968   '88 


$668 


Xircom  Network  Simplicity 

starter  Pack 

Novell's  Netware  Lite  is  the  software,  and  Xircom's 
pocket  ethernet  adapters  are  the  hardware.  Together, 
this  package  gives  you  everything  you  need  to  simply 
network  two  PCs  whether  they  are  laptops, 
notebooks  or  desktop  types.  The  software  guides  you 
through  complete  installation  and  configuration. 
Includes  E-mail  and  Novell's  Netware  Lite.  Xircom 
#1 0729-5.25'  disk  •  #1 0731  -3.5-  disk 


Access  the  World  Via  Modem 


Expand  Your  Memory  Now 


ZOOM 


ZOOMAMX 

2400bps  External  Modem 

This  full-featured  external  drive  features  \/.42bis  compression,  letting  you  transfer  data  at  speeds  up  to 
9600  bps  It  comes  in  a  compact  case  about  the  size  of  a  paperback  book,  leaving  space  on  your  desktop 

for  other  things.  Modem  activity  is  reported  by  eight 
status  lights.  Compatible  with  any  computer,  7  year 
warranty.  ZOOM  Telephonies  •  #10649 


$68 


SIMMs  and  SIPs 


We  sell  70  and  80  nanosecond  SIMMs  (single- 
inline-memoty-modules)  for  the  fastest 
possible  data  transfer  rates. 


SKU 

TYPt 

DESCRIPTION 

PfllCt 

=09336 

FC9624 

Zo.DmS.  R  FAX  :nl 

'09332 

HC2400R 

Zoom  2400  Inl 

S()S 

» 10648 

VPV32 

Zoom  9600  Inl 

S24H 

#10646 

VPV.32bis 

Zoom  14  4  Inr 

SKU 

OESCRICriON 

PRICE 

•08228 

1Mb'9  Simmdl  80ns  lor  PC 

S4.S 

#07488 

lMb'9Simm(I|  70ns  lor  PC 

S4.S 

»07489 

1Mb'9  80ns  Sip 

S.^~ 

#0/490 

1Mb '9  70ns  Sip 

■  All  nu|or  cfMlii  caids  accefilei]  No  sufcftarge 

•  Ciedn  Ciid  is  not  chatged  until  youi  order  is  sAipped  II  we  musi  stiip  d 
partial  order  freight  is  not  charged  on  back  order  <USA  onlyi 

•  Most  personal  and  company  cftechs  recei'^ed  by  mail  will  clear  tmmedialetv 
In  order  to  be  processed  all  cdecks  or  purchase  orders  must  have  a  phone 
number  and  conijcl  person  listed 

•  C  0  0.  orders  ate  accepted  Limit  S1  000  per  order  Cashier's  check  or 
money  order  only  Add  $5  00  per  C  0  D  order 

•  EducitioflaJ  oovemmant  and  corporjie  purchase  oroers  iie  accapted 

■  All  U  S  shtpment»  insured  at  no  extrc  ori^ige 

•  No  sates  rax  tic«pt  for  t^ashington  State  residents  (add  8  2S) 

•  Pnces  and  product  availability  su&teci  to  change  wittiout  notice  All  speaats 
and  promolions  are  hmrted  to  available  stock  Please  call  for  current  prices 

•  All  products  covered  by  120  day  limited  warranty 

•  Shipping  IS  S6  per  order  for  delivery  m  the  USA  We  ship  via  Airborne 
Express  Overnigrii  service  [Some  ruru  areas  require  an  extra  day  tor 
delivery*  We  also  ship  S3  UPS  ground 

'  Competitive  upgrades  require  proof  of  purchase  of  qualitytng  software 
>  Orders  placed  9pm  to  7affi  ET  are  shipped  free  in  USA  via  Airborne  Express, 
except  monitors 

■  Orders  placed  by  9pm  ET  (6pm  PT)  weekdays  tor  "in  stock'  items  will  ship 
that  day  tor  overnight  delivery  (barring  system  failure  etc  ) 

•  Orders  placed  on  Saturday  by  5pm  ET  for  'in  slock*  items  will  ship  ttiat  day 
tor  Monday  delrvery  (barring  system  (allure,  etc) 

•  APO/FPO  box  orders  are  shipped  hrst  class  U  S  Mail  Shipments  to  P  0 
Boies  are  via  UPS 

'  Canjrtian  cusiomer-j  ordeis  m  most  ases  delivered  with»n  24  hours 

■  W''  .viT  nr  r  ^      respofisitif  tor  typographical  errors 

•  Dtleclivfl  software  will  be  replactil  tmiMdtilely.  Hir#wari  will  bi 
repaired  or  replaced  al  our  dttcrellen. 

•  A  Return  Authoriialion  Number  mutt  be  oblBined  prior  to  returning  aey 
item  Please  call  Cuitomer  Service  Holline.  1-80D-24j-H48  weekdays 
Irom  6am  lo  6pm  PT.  Saturdays  10«m  lo  2pm  PT 

PC  Zone  1B005  NE  6Slh  St.  Suite  A110  • 
Redmond  WA  98052  6716 
International:  206-883  3088  •  FAX:  206-681-3421 


Q£  Has  the  Fonts  You  II  Use 


Super  Cartridge  3 

Creative  Collection 

Get  an  additional  66  scalable  typefaces  from  31  different  typeface 
families  with  IQE's  Creative  Collection  typeface  product.  Created  witfi 
style  and  versatility  in  mind,  this  combines  a  unique  set  of  well-drawn 
display  faces  with  a  large  number  of  serif  and  sans  serif  text  fonts  from 
the  most  popular  type  styles  in  use  today.  IQ  Engineering  •  #10955 


Super  Cartridge  3 

Professional  Editions 

Just  one  lOE  Super  Cartridge  3/Professional  Edition*  font 
cartridge  will  equip  your  HP  LaserJet  III  family  printer  with 
an  additional  72  fully  scalable  typefaces  12 
of  which  are  small  caps  and  old  st^/le  figure 
fonts.  That's  more  than  twice  the  font  variety 
of  PostScript  solutions  at  twice  the  printing 
speed.  Best  of  all.  no  additional  memory'  is 
required.  IQ  Engineering  •#10954 
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COVER  STORY 


Color  Portables 


FACT  FILE 


Dell  System  325NC 

Dell  Computer  Corp.,  9505  Arhoreium 
Blvd.,  Austin,  TX  78759-4400;  8(H)-426- 
5150,  5I2-338-44M;  fax.  800-727-8.m 


List  price  (tested  configuration):  $4,047. 
Tested  Configuration:  4MB  RAM.  80MB  Quantum 
Go'Orive  hard  disk.  1  44MB  floppy  disk  drive,  9.600-bps 
fax  modem.  Microsoft  BallPoint  Mouse.  DOS  5  0.  Mi- 
crosoft Windows  3  1 

Options:  2MB  RAM  upgrade.  $180. 4MB  upgrade.  $330. 
8MB  upgrade.  S600.  extra  battery.  $169:  Cyrix  math 
coprocessor.  $149;  Intel  math  coprocessor,  $1 99;  battery 
charger,  $269,  9.600  bps  fax  modem,  $149.  9.600  bps 
MNP  5  fax  modem.  $299:  9.600-bps  data/fax  modem. 
$599;  carrying  case.  $99. 

^/g)  ON  READER  SERVICE  WRD 


conservation  features  such  as  the  hard 
disk  and  LCD  time-outs  extended  that 
time  by  more  than  2  hours. 

You  can  set  the  unit  to  ignore  the  vari- 
ous standby  modes  when  running  off  the 
AC  adapter,  a  real  nerve-saving  feature. 
The  keyboard  has  a  nice  touch  and  a  gen- 
erally good  layout.  The  only  exception  is 
the  positioning  of  the  Home  and  Back- 
space keys;  those  used  to  larger  key- 
boards will  find  themselves  overreaching 
and  going  home  instead  of  deleting. 

Options  include  additional  system 
^.memory  (2MB  to  8MB),  a  math 
coprocessor,  an  external  tape-backup 
unit,  an  external  numeric  keypad,  spare 
batteries,  an  auto  adapter,  an  external 
battery  charger,  and  a  carrying  case.  Us- 
ing a  60MB  hard  disk  instead  of  an  84MB 
unit  lowers  the  price  by  $300.  Dell  Com- 
puter Corp.  backs  its  Dell  System  325NC 
with  a  one-year  warranty  on  parts  and  la- 
bor, on-site  service  from  BancTec,  and 
toll-free  technical  support. — Lori  Grunin 


Dolch  Computer  Systems 

DolcliP.il.C.486-50E 
Dolch  P.II.C.486-33E 
Dolch  P.A.G.386-33G 


Weighing  21  pounds  and  toting  a  $16,937 
price  tag,  the  active-matrix  Dolch  RA.C. 
486-50E  is  the  heavyweight  champion  of 
luggable  EISA  systems  and  the  top  of 


Dolch  Computer  Systems'  Portable  Add- 
in  Computer  (RA.C.)  line.  If  you  need 
maximum  power  in  a  color  portable,  the 
RA.C.  486-50E  delivers  a  serious  perfor- 
mance punch. 

The  unit's  50-MHz  486DX  powered  its 
way  to  first  place  on  our  processor  test,  as 
expected,  but  Dolch 's  other  components 
garnered  honors  as  well.  The  8MB  of  70- 
nanosecond  SIMMs  (along  with  a  128K 


15.5-  by  8.5-inch  portable  arrived  with 
4MB  of  RAM  standard  (expandable  to 
32MB  of  DRAM  in  4MB  SIMMs)  on  the 
system  board,  a  choice  of  either  a  Quan- 
tum SCSI  hard  disk  (240MB  or  420MB) 
or  a  Conner  I20MB  IDE  unit,  and  a 
1.44MB  TEAC  floppy  disk  drive.  Its  8.3- 
MHz  EISA  bus  comes  with  six  full-length 
32-bit  expansion  slots  (three  were  filled), 
a  Weitek  coprocessor  socket,  and  a  full 


secondary  SRAM  cache)  and  420MB 
Quantum  SCSI  hard  disk  (with  DTC's 
329B  4MB  SCSI  caching  disk  controller) 
scored  first  place  on  the  memory  and  disk 
tests,  respectively.  This  notebook  lagged 
behind  only  on  the  video  test:  Its  score 
came  in  dead  last  among  486-based  por- 
tables, and  its  Graphics  Winmark  score 
was  also  near  the  bottom.  The  beautiful 
10.5-inch  active-matrix  TFT  (thin  film 
transistor)  color  screen  from  Hitachi, 
however,  deserves  a 
compliment  for  its 
stunning  images. 

Externally,  the 
RA.C.  486-50E  sup- 
ports 16  simulta- 
neous colors  in  800- 
by-600  and  offers  a 
palette  of  65,000  col- 
ors in  VGA  mode. 
The  Chips  &  Tech- 
nologies F82C457 
video  chipset  has 
obviously  been 
tweaked  to  empha- 
size color,  not  speed. 
The  RA.C.  486-50E 
runs  off  AC  power 
only  (on  a  73-inch 
cord),  so  it  could  not 
run  our  battery-life 
tests. 

This  huge,  9.5-  by 


1  SUITABILITY 

TO 

TASK 

Dolch  P.A.C. 

486-50E 

POOH 

GDODEXCEUfNT 

Road  vrarrior/eoMMMicadMK 
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o 
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DOS  ■pplieetiont 

• 

• 

• 
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Windows  ■pplicatioas 
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• 
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Oesktop  rtplacomant 

• 

• 

• 
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Dolch  P.A.C. 

486-33E 

POOH 

FAR 

GOOD  EXCEUfNT 

Road  virarrior/communicatieiw^ 
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o 
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DOS  applications 

• 

• 
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Windows  applicatioas 
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Desktop  rsplacenioat 
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Dolch  P.A.C. 

386-33C 

POOH 

FAX 

GOODEXCaiENT 

Road  warrior/communicatioas^ 

o 

o 

o 

DOS  applications 

• 

• 

• 

• 

Windows  applications 

• 

• 

• 

o 

Dasirtop  replacement 

• 

• 

• 

• 

complement  of  I/O  ports.  There  is  also  a 
detachable  86-key  keyboard — a  solid  imit 
with  full-height  keys,  an  inverted-T  cur- 
sor-key layout,  and  separate  Home,  End, 
PgUp,  and  PgDn  keys. 

THE  DOLCH  P.A.C.  4S6-33E,  AHD 
THE  DOLCH  P.A.C.  386-33G 

In  keeping  with  its  heavy  stance  in  the 
powerful  portables  market,  Dolch  also 
sent  us  two  other  versions  of  its  P.A.C 
luggable  series — 
the  Dolch  RA.C. 
486-33E  ($15,442) 
and  the  Dolch 
RA.C.  386-33C 
($12,511).  These 
two  rugged  boxes 
differed  mainly  in 
processing  punch, 
but  each  19-pound 
unit  performed 
well — albeit  at  a 
high  price. 

Similar  in  de- 
sign to  the  RA.C 
486-50E,  these  AC- 
only  systems  fea- 
ture the  same  vi- 
brant 10.5-inch 
Hitachi  TFT  (thin 
film  transistor)  ac- 
tive-matrix color 
display.  They  hold 
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They're  New,  They're  NorthgateV  And  At 

New  High-Perionnance  Nortfeate 
486/33  EISA  Workstation  Only  ^3299! 

Or  power  up  to  the  fastest  processor  available  —  Intel®  DX/50  MHz! 


Lowest  price  ever 
for  EISA  power 
from  Northgate! 


rim 


KDirOKS' 
(  IIOK  K 


Mofch  17,  ]997 


EUgonc*  433* 


PC  Magaxine  praised 
Northgate's  486  EISA  file 
server  with  its  coveted 
"Editors'  Choice."  NOW, 
Northgate  completes  its  EISA  line  with 
a  desktop  system  that  won't  overpower 
your  desk  and  won't  bust  your  budget! 

Super  economy,  top  performance  — 
Our  new  EISA  is  a  superb  workstation 
for  GAD,  desktop  publishing,  and  all 
graphics  applications.  It  will  even  serve 
you  well  as  an  economical  yet  powerful 
file  server  (Tower  case  available). 

This  high-performance,  low-cost 
system  meets  all  the  traditional 
Northgate  standards  of  excellence. 


Lease  as  low  as  '112.83/month* 

Flexibility  —  Six  full  EISA  bus- 
master  slots  and  two  slave  slots 
ensure  maximum  performance  of 
32-bit  EISA  drive  controllers,  video 
and  network  cards. 
Expansion  —  On-board  RAM 
capacity  up  to  128MB.  Hard  drive 
storage  options  to  1.5GB  and  space 
left  for  both  floppies  and  tape 
backup. 

Performance  —  Fastest  processor 
available:  genuine  Intel  486/50 
MHz!  We  can  also  configure  your 
system  with  your  choice  of  other 
Intel  486  processors  including 
DX/33,  DX2/50,  and  the  DX2/66 
MHz  processor  when  it  becomes 
available! 

Service  —  Northgate  earned  the 
highest  customer  satisfaction 
rating  in  PC  Magazine's  recent 
"Service  &  Reliability"  survey 
(turn  page). 


Look!  You  get  more 
from  Northgate! 


•  Intel*  486/33  processor 

•  4MB  RAM  (expands  to  128MB 
on-board  memory) 

•  128K  high  speed  write-back  cache 

•  240MB  16ms  hard  drive 

•  32-bit  IDE  controller  (SCSI  also 
available) 

•  EISA  bus  with  eight  32-bit 
expansion  slots  (6  Bus  master, 
2  slave) 

•  1.2  MB  or  1.44  MB  floppy  drive 

•  Space-saving  desktop  case  — 
three  exposed  5.25"  half-height 
and  two  exposed  3.5"  devices 

•  1024  X  768  VGA  color  monitor 

•  OmniKey*  keyboard 

•  MS-DOS*  5.0' 

•  Microsoft*  Windows^*^  3.1  and 
mouse 

•  Northgate  Service  &  Support 
Package 

Feature  for  feature,  benchmark  for 
benchmark,  dollar  for  dollar,  this 
nev>  Northgate  system  is  unmatched. 
Phone  today  and  talk  to  the  most  knowl- 
edgeable sales  reps  in  the  industry! 

The  Number-One 
Direct  Marketer  of  L\N  Products! 

Powerful  File  Servers  and  Workstations 
—  File  scrx'crs  ranging  from  Klefiance 
^H(^/^^  to  4HM^  KIS.\  systems.  .Ml  are 
Novell*  and  VC.V.  Class  B  certified. 
.Mso.  a  eoniplete  raniie  of  workstations, 
featuring  our  popular  .1S6SX/25  systems. 

.N'orthgate  Is  Now  .\uthorized  by  Novell 
to  Self-Certify  (Jur  Systems  —  a  huge 
advantage  for  our  customers! 

( choice  of  Topologies  —  Select  from 
ARCNET.  KTIIKRNKT  Thin  Net.  or 
ETHERNET  1()B.\SE-T  Wireless 
networks.  LA.Ntastic  and  Token  Ring 
I'roduets  also  available. 

'IVo  OjKTating  .Networking  Software 
Environments  —  Netware*  386  3.11  and 

2Sf)  2.2. 

Full  Ser%iee  Featuring  Telephone 
Technical  Hardware  Support  From 
(Certified  .NetWare  Engineers. 


These  HOT  Prices  They're  Going  Fast! 

NorthMe-  SL20  Notebook  Only  '2549! 


Northgate's  new  notebook  is  packed 
with  so  many  features,  you'll 
know  your  search  for  the  ideal 
notebook  is  over! 

Extended  battery  life  up  to  8  hours 
using  full  power-saving  features!  Even 
at  a  scorching  20  MHz,  the  new  Intel* 
386SL  processor  sips  far  less  power 
than  other  processors.  So  you  can 
expect  3  hours,  4  hours  or  even  more 
between  charges.  And  the  Northgate 
SL20  completely  recharges  in  about 
an  hour.  The  Intel  386SL  processor 
takes  advantage  of  the  Advanced 
Power  Management  of  MS-DOS*  5.0 
and  Microsoft*  Windows™  3.1  — 
included  with  your  Northgate  SL20! 

The  notebook  for  the  power  hungry! 
On-board  cache  controller  speeds 
throughput.  And  with  64K  of  cache, 
4MB  of  RAM  (expandable  to  8MB),  80 
or  120MB  hard  drive,  and  3.5"  floppy 
drive,  you  have  all  the  power  you 
need  to  run  power-hungry  software 
in  your  office  or  on  the  go. 

Fax  machine  built-in!  Wherever  your 
business  takes  you,  you're  never  out 
of  touch.  Built-in  9600/2400  baud 
fax/  modem  comes  with  WinFAX  2.0 
software,  so  you  can  easily  send  faxes 
from  any  Windows  application.  You 
can  even  receive  faxes  in  sleep  or 
suspend  mode! 

Looking  good!  You'll  appreciate  the 
extra  large  10"  viewing  area  of  the 
high  contrast  VGA  display  as  well  as 
the  notebook's  non-glare  backlit  LCD 
with  32  gray  shades.  You'll  also  like 
its  sleek,  contoured  design  and 
rugged,  scratch-resistant  metallic 
bronze  finish  case. 

Plus,  so  many  other  features, 
including:  power-on  self-test  and 
diagnostics,  BIOS  setup  menu  for 
power  management  and  preferences, 
battery  overcharge  protection,  hot 
key  control  for  system  functions, 
unique  pivoting  screen  for  working  in 
cramped  places,  full-travel  keyboard 
slanted  at  the  correct  angle  for 
comfortable  typing  .  .  .  and  the  list 
goes  on! 

Try  the  Northgate  SL20  notebook 
risk-free  for  30  days!  If  you  aren't 
completely  satisfied,  we'll  buy  it  back 
for  every  penny  you  paid! 


•  Blazing  386SL/2()  .MHz 
Power! 

•  Up  to  8  Hours  Between 
Charges  —  Full  Charjie 
In  An  Hour! 

•  10"  Triple  SuperTwist 
VGA  Display! 

•  Microsoft*  Windows 
3.1  Included! 

•  Unique  Angled 
Keyboard  Just  Like 
A  Desktop! 

•  Built-in  Send/Receive 
9600/2400 
Fax/Modem 
with  WinFAX 
Software! 


Lease  as  low  as  £87.  hS/m 


Northgate  SL20  Notebook  Has  It  .Ml 


'  Intel*  ,1H()SL  prfx-'C'ssor 
I  .\d\:inccci  Power  .\l;in;i>>cnic"m  (AP.\I) 
>  2-8  hours  batters'  life 
'  4.MH  RjUI  (N.MB  also  available) 
'  f)4K  eaehe  with  25ns  Slt\.\l 
I  On-lward  cache  controller 
I  S0JS7S1,  coprocessor  support 

■  1.44.MH  .1.5' floppv  drive 

'  HOMB  l'>ms  hard  drive  (12()MB  also 
available) 

'  10"  non-^lare  Triple  SuperT\vist 
display  supports  ^2  shades  of  gray 

'  Enhanced  80-key  keyboard 
emulating  101/io2  ' 

'  Serial,  parallel.  VGA  and  PS/2 
mou.se  ports 

•  %(H)/2400  fax  modem  with  WinF^^X 
software  pre-loaded 

'  MS-IK  )S  .SO  pre-loaded 

I  .Microsoft*  Window.sTM  .^.1  pre- 
loaded 

'  .Microsoft  PS/2  style  niou.se 

'  Autosensing  adapter/eharfier  for 

other  currents 
'  Unique  hinge  mechanism  pivots 

display  in  place 
'  (".arr\'ing  case 

■  FCC 'Glass  B  Certified 

'  One  year  limited  part.s/labor 

warranty 
'  Toll-free  technical  support  —  24 

hours  a  day,  7  days  a  week 
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Charge  it  to  your  Yisa, 
MasterCard,  Discover, 
American  Express  or 
Northgate  Big  'N'  Card. 


SYSTEMS //VC 
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7075  Flying  Cloud  Drive,  Eden  Prairie,  Minneaou  S 
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Northgate'  ZXP"  Systems  -  Fast,  Easy 


MICROSOFT 
WINDOWS. 

R[  AfTl  TO  Rl  V 


From  the  company  ranked  #1 
in  customer  satisfaction  bv 

• 

PC  Magmine  readers! 

You  need  flexible,  easy  upgrades, 
quality,  high  performance, 
reliability  and  top  rated  service  and 
support  at  reasonable  prices.  That's 
what  Northgate  delivers  with  our 
spectacular  line  of  Elegance^"^  ZXP 
systems! 

Incredible  Northgate  flexibility! 
Take  your  pick  of  three  cabinet 
styles,  plus  a  complete  range  of 
LAN  options.  Best  of  all,  every 


ZXP  system  comes  with  the  level  of 
service  and  support  you  won't  find 
anywhere  else.  And  that's  not  just 
our  opinion  .  .  . 

"Northfiate  earned  the  highest  score 
J'or  sutis/actUm  with  technical 
support  among  this  survey's  35 
desktop  mani{facturers  .  .  .  On 
satisfaction  with  technical  support, 
Norihgate's  486-based  desktops  .  .  . 
received  a  significantly  higher 
rating  than  those  of  tfw  other  486 
mani{f'acturers:  Compaq,  Gateway 
2000,  IBM  and  Zeos. " 

—  PC  Magaeine.  May  26,  1992 


Do-it-yourself  ease  and 
convenience  for  any  upgrade! 

The  secret  is  our  ZIF  (Zero 
Insertion  Force)  socket.  No  prying, 
no  pushing,  no  special  tools  needed 
to  handle  delicate  chips. 

Simply  release  the  lever  and 
effortlessly  lift  out  the  old 
processor.  Place  your  new 
processor  in  the  socket  and  press 
the  lever  to  lock  it  into  place. 
Presto  .  .  .  incredible  new  speed! 
(You  can  even  use  the  old  processor 
to  upgrade  another  ZXP  system!) 


eCopyrithI  SoitMaw  Computer  flyHeim.  liK  IW3  All  rtthu  rcxrved  N'onhOlc.  Elcttann.  ZXP.  and  the  Nnnh«>lc  'V  kulo  are  II  .S  indcmnks  or  reHMcml  U  S  Iradcmarlu  al  NanhfMe  Coaipnttr  Syunm  WMMSX.  Nn4«l6 
and  Ihv  ln(L-I  Inhldv  hilt"  an:  r  S  iradcnuirlu  of  Inlcl  UA  Iluk  in  a  rvltlstcn-d  r  S  trademark  unHaA.S(ifi  (Uirpuraliun  M.S-I)()S.  VVIndtmk  atKj  MiuniMift  arc  L' S  iradcmarkA  ur  rvftlMcrvnl  H  S  trademarks  uf  MicruMiA  t:urpiiraltiin  All 
other  praducta  and  brand  namea  are  U  S.  tradcinarka  and  rottatufvd  U.S.  Iradcmarka  ti<  Ihdr  fvapecti%X'  cumpanic*.  frUx*  ahuarn  are  In  U.S.  dallaia  and  do  not  Include  ahipptnd^andllnitchanlaaor  appcopiiatc  aalea  taxca.  (Mar 
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and  Mimited  486  Upgradability! 


ZXP  systems  feature  a  unique  zero 
insertion  force  socket  that  makes 
up^radin^  a  snap! 


ZXP  Systems  Use  Any 
Intel*  486  Chip! 

With  Northgate  ZXP  systems,  you 
can  sf>ecify  a  486SX/16  for  your 
workstations.  Later,  upgrade  to 
SX/25,  DX/33,  DX2/50  and  Intel's 
DX2/66  when  available. 

Our  expert  sales  team  will  help  you 
decide  which  configuration  is  best 
for  your  applications.  Then,  relax. 
Whatever  your  future  needs  turn 
out  to  be,  Northgate  has  you 
covered.  Upgrade  options  include 
hard  drives  up  to  1.5GB,  floppy 
drives,  memory,  the  fastest  video 
cards  and  more. 


Choose  from  three  cabinet  styles! 

space-saving  desktop  case  with 
seven  expansion  slots,  a  whisper- 
quiet  200  watt  power  supply  and 
room  for  three  exposed  5.25"  half- 
height  and  two  exposed  3.5" 
devices. 

Full-size  desktop  case  with  eight 
expansion  slots  plus  space  for  three 
exposed  and  two  internal  5.25" 
half-height  devices. 

Tower  case  with  a  220  watt 
switching  power  supply  and  eight 
expansion  slots,  plus  space  for 
three  exposed  and  four  internal 
5.25"  half-height  devices. 

Elegance  ZXP  486/33 
Configuration 

•  Intel  80486DX/33  processor 

•  4MB  RAM;  expands  to  32MB 

•  64K  cache 

•  120MB  hard  drive 

•  1.2MB  .S.25"  and  1.44MB  3.5"  floppy  drives 

•  One  8-bit  and  six  16-bit  expansion  slots 

•  Integrated  IDE  hard /floppy  drive  controller 

•  800  X  6(K)  video  card 

•  One  parallel  and  two  serial  ports 

•  Space-saving  desktop  case 

•  14"  SVGA  color  monitor;  1024  x  768 

•  Northgate  101-S  kevboard 

•  MS-DOS*  5.0  and  QBasic 

•  Microsoft*  Windows™  3. 1  and  mouse 

•  DiagSoft™  Q/\  Plus™  system 
diagnostic/performance  software 

•  FCC  Class  B  certified 

Only  i^2649 

Lease  as  low  as  lS90.6Q/month* 


Service  &  Support  That  Stops  The  Competition  Cold! 

Money-back  guarantee!  If  you're  not  happy,  return  your  system  within  30  days  for  a 
full  refund. 

One-year  limited  parts  and  labor  warranty  on  your  system,  five  full  years  on  PC 
Mufiasine  "Editors'  Choice"  OmniKey'  keyboards.  Second  and  third  year  system 
warranty  pian.s  also  available. 

Overnight  cross-shipment  of  replacement  parts  at  our  expen.se  for  one  year. 
I'niimitcd  toll-free  technical  support!  V\'e're  here  in  person  to  meet  your  needs  24 
hours  a  day,  7  days  a  week! 

100%  compatibility  with  industr\'-siandard  software  and  hardware! 

On-site  service  provided  by  tiCR*  during  your  warranty  period.  Extended  on-site 

serx'ice  ctiveragc  also  available. 

MS-DOS  3.3.  4.01  or  5.0  and  C.W-BASIC  or  QBasic  software  installed  and  ready  to  run! 
DiagSoft^"  Q.\  Plus'^"  system/diagnostic  software  included. 


Other  ZXP  Systems  Configured 
As  Shown 

486SX/16  "2249 

Lease  as  low  as  g83.21/Tnonth* 

486SX/20  "2299 

Lease  as  low  as  S85.06/month* 

486SX/25  "2399 

Lease  as  low  as  B88. 76/Tnonth* 

486DX2/50  "2849 

Lease  as  low  as  g97.44/month* 


Novell 
Gold 

Authorized 
Reseller 


Ca/7  /•„ 


Charge  it  to  your  Visa, 
MasterCard,  Discover, 
American  Express  or 
Northgate  Big  'N'  Card. 

SrSTEMSWC 
"WTien  if  has  to  work  right" 

7075  Flyinii  Cloud  Drive.  Eden  Prairie.  Minneaota  55344 
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Dolch  P.A.C.  486-50E 

List  price  (tested  configuration):  S1 6.937 
Tested  Configuration:  8MB  RAM,  420MB  Quantum 
hard  disk.  DTC  SCSI  controller  with  4MB  cache.  1  44MB 
floppy  disk  drive.  DOS  5.0 

Options:  4MB  RAM  upgrade.  $376;  upgrade  to  240MB 
hard  disk.  $388.  upgrade  to  420MB  hard  disk.  $1,628: 
DTC  SCSI  controller  with  4MB  cache,  $1 ,570: 2,400-bps 
modem,  $124:  carrying  case,  $80 

Dolch  P.A.C.  486-33E 

List  price  (tested  configuration):  $1 5.442 

Tested  Configuration:  8MB  RAM.  420MB  Quantum 

hard  disk,  DTC  SCSI  controller  with  4MB  cache,  1  44MB 

floppy  disk  drive,  DOS  50 

Options:  same  as  Oolch  P  A  G  4S8-50E. 

Dolch  P.A.C.  386-33C 

List  price  (tested  configuration):  $12.51 1 
Tested  Configuration:  8MB  RAM.  420MB  Quantum 
hard  disk.  1  44MB  floppy  disk  drive,  DOS  50. 
Options:  same  as  Dolch  P  A  C.  486-50E 

Dolch  Computer  Sysiems,  372  Turquoise 
St.,  Milpiias.  CA  95035;  800-53H-7506,  408- 
957-6575;  fax,  408-263-6305 

ONHEAOEBSERVlCfCARO 


up  to  32MB  of  RAM,  and  they  come  with 
a  choice  of  either  a  120MB  Conner  IDE 
hard  disk  or  a  240MB  or  420MB  Quan- 
tum SCSI  hard  disk,  a  1.44MB  TEAC 
floppy  disk  drive,  all  the  requisite  ports 
except  a  PS/2  mouse  port,  and  the  same 
detachable  86-key  keyboard  inside  the 
same  charcoal-gray  9.5-  by  15.5-  by  8.5- 
inch  case.  The  P.A.C.  486-33E  holds  six 
EISA  expansion  slots,  but  the  P.A.C.  386- 
33C  is  a  six-slot  ISA  system.  Both  had 
three  free  slots  as  tested.  With  ail  this 
room,  you  can  configure  these  two  sys- 
tems to  meet  your  own  needs;  for  in- 
stance, a  multimedia  version  is  possible 
with  a  built-in  CD-ROM  drive  and  a 
SoundBlaster  audio  card. 

The  RA.C.  486-33E  and  RA.C.  386- 
33C  performed  well:The  former  also  con- 
figured with  a  420MB  Quantum  SCSI 
hard  disk  and  a  DTC  EISA  SCSI-2  con- 
troller with  4MB  of  cache,  finished  second 
on  our  disk  test,  behind  the  P.A.C.  486- 
50E.  Using  the  same  drive  with  a  256K 
cache,  the  RA.C.  386-33C  took  a  wide 
lead.  But  all  was  not  rosy.  Like  the  RA.C. 
486-50E,  both  units  use  the  Chips  &  Tech- 
nologies F82C457  video  chip  set  and  per- 
formed poorly  on  our  video  test. 


Co/or  Portables 

Dolch  ships  its  units  mainly  through 
distributors.  It  offers  only  two  accessories 
besides  internal  system  hardware:  a 
2,400-bps  modem  and  a  large  sturdy  car- 
rying case.  Dolch  sells  its  portables  with  a 
one-year  warranty  on  parts  and  a  two- 
year  warranty  on  labor.  A  toll-free  tech- 
nical-support number  is  also  available. 
— Oliver  Rist 


IBM  Corp. 

IBM  PS/2  Model  CL578X 


f  .ACT  FILL 


IBM  PS/2  Model  CL57SX 

IHM  Corp..  1133  Westchester  Ave..  White 
Plains,  NY  10604;  800-772-2227 


List  price  (tested  configuration):  $6,410 
Tested  Configuration:  4MB  RAM.  BOMB  IBM  hard 
disk.  1  44MB  floppy  disk  drive.  DOS  5.0,  integrated 
trackball. 

Options:  4MB  RAM  upgrade.  $825: 8MB  RAM  upgrade. 
$1,645.  extra  battery.  $185:  banery  charger.  $325: 9.600- 
bps  fax  modem,  $365:  carrying  case,  $114. 


The  IBM  PS/2  Model  CL57SX,one  of  the 
newest  members  of  PS/2  series,  is  an  ac- 
tive-matrix color  laptop  based  on  the  Intel 
386SX/20.  Qur  $6,410  test  unit  came  with 
4MB  of  RAM  (expandable  to  16MB),  no 
external  RAM  cache,  and  a  16-miliisec- 
ond  80MB  IBM  ESDI  hard  disk  loaded 
with  DOS  5.0.  Though  it  was  a  competi- 
tive performer  on  our  benchmark  tests, 
the  PS/2  Model  CL57SX  had  the  worst 
battery  life  of  any 
system  we  tested, 
and  at  11.4  pounds 
with  limited  expan- 
sion, this  machine  is 
neither  notebook 
nor  expandable  lug- 
gable. Even  with 
color,  this  system 
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simply  costs  (and  weighs)  too  much  for  a 
386SX/20  laptop. 

Because  of  its  large  size,  the  3-  by  13- 
by  11 -inch  PS/2  Model  CL57SX  is  not  a 
true  notebook  and  would  be  difficult  to 
use  on  the  road.  Add  the  2-pound,  2-  by  8- 
by  3.5-inch  battery  charger  and  you  will 
be  hard-pressed  to  fit  everything  inside 
your  briefcase.  Its  large  active-matrix  dis- 
play, IBM  Corp.'s  Communications  Sta- 
tion (a  $375  external  module  that  clips  on 


to  provide  either  Token-Ring,  Ethernet, 
or  3270  support),  and  its  standard-size 
keyboard  make  the  PS/2  Model  CL57SX 
better  suited  as  a  desktop  replacement 
with  a  limited  travel  life.  The  80MB  hard 
disk  is  the  only  size  available. 

The  non-RAM-cached  PS/2  Model 
CL57SX  registered  average  scores  on  our 
processor,  memory,  and  hard  disk  tests.  Its 
strongest  feature, 
however,  is  its  IBM 
video  subsystem.  A 
proprietary  video 
chip  set  combined 
with  a  10.7-inch  ac- 
tive-matrix display 
from  Display  Tech- 
nologies— the  To- 
shiba-IBM (Japan)  joint  venture — made 
this  system  not  only  easier  to  view  but  a 
screamer  as  well  on  our  video  and  Graph- 
ics Winmark  tests.  The  12-volt  nickel  hy- 
dride battery,  however,  had  the  shortest 
battery  life:  1  hour  9  minutes  on  our 
ZDigit  Rundown  test  and  50  minutes  on 
the  Battery  Rundown  test. 

The  PS/2  Model  CL57SX  accepts  a  PS/ 
2-compatible  mouse  but  also  offers  an  in- 
tegrated mini-trackball.  The  trackball  is 
positioned  so  close  to  the  top  right  of  the 
keyboard,  however,  that  it's  all  too  easy  to 
hit  the  keys  instead.  The  keyboard  itself, 
with  full-size  keys,  is  very  responsive. 

You  can  purchase  a  PS/2  Model 
CL57SX  from  your  local  IBM  dealer.  A 
4MB  memory  upgrade  is  ridiculously 
priced  at  $825,  while  a  9,600-bps  send- 
only  fax  modem  costs  a  more  reasonable 
$365.  Your  dealer  should  handle  any  war- 
ranty questions,  but  IBM  does  cover  the 
unit  with  a  one-year  parts-only  warranty. 
The  company  also  offers  toll-free  techni- 
cal support. — William  Bettini 
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IT  LOOKS 
LIKE  YELLOW 
JOURNALISM 
TO  US. 


If  Dell  Computer  paid 
$4,778  for  aToshibaT2200SX. 
weid  like  to  suggest  they  never  wan- 
der into  a  used  car  dealership. 

Because  at  participating 
Intelligent  Electronics  dealers,  the 
actual  price  of  albshibaTZZOOSX 
is  only  $2,699.  Aoxirding  to  our 
math.thats  $2,079*less  than  Dell 
claims  it  costs. 

More  inportantly  that  means 
the  T2200SX  is  cheaper  than 
the  Dell  325NC.  And  even  though 


raXBX  u«/i  4MB  RAM  actual  pna 

Dell  just  lowered  their  price, 
Toshiba  is  still  $600*cheaper. 

Of  course,  that's  not  the  only 
information  they  neglected  to 
give  you.  For  instance,  the 
T7200SX  is  a  pound  and  a  half 
lighter  and  almost  30  percent 
smaller  than  Dell's  computer. 
Toshiba  offers  standard  key 
spacing  versus  Dell's  squeezed 
keys.  And  Toshiba's  award- 
winning  T220OSX  allows  you 
expansion  capabilities  with  a 
desktop  docking  station.  Dell, 
naturally,  doesn't. 

As  for  Dell's  so-called  color 
screen,  consider  that  it's  a  passive 
matrix  LCD  whereas  Toshiba 
offers  several  computers  in  its  line 
that  feature  brilliant  256-color 
TFT  active  matrix  screens. 

And  those  are  the  facts,  in 
plain  Hack  and  white. 


Intelligent 
Electronics 


To  purchase  a  Toshiba  computer  call  us  at  1-800-423-17 1 5  and  we\\  direct  you  to  your  rwarest  participating  dealer. 


TOSHIBA 


ALm*-lRI/KnRLSI-ll£R 


COMVTtHaNTtH  •■ 


ConnectingPoint.iaa 

COMPUTER  CENTERS 


*We  don't  want  to  mislead  you.  Since  5/1/92,  Dell  has  lowered  the  price  of  the  325NC/60  from  $3999  to  $  3299,  and  Toshiba  has  lowered  the  suggested  retail  price  of  the 
T2200SX/80  (with  standard  2MB  RAM )  from  S  3499  to  $  3099.  Funny  how  our  price  still  beats  Dell's.  1 02501 

QRCLE  273  ON  READER  SERVICE  CARD 


Cc 


COVER  STORY 


Color  Portables 


Micronics  Computers  Inc. 

Mport  450/Golor  Mpression 

The  $12,795  Micronics  Computers' 
Mport  450/Color  Mpression,  an  expen- 
sive system  but  a  good  value,  is  geared  al- 
most exclusively  to  those  who  rely  on 
color  overhead  presentations.  The  AC- 
only,  14.6-pound  Mport  450  is  unique  for 
a  couple  of  reasons.  First,  it  is  the  only  sys- 
tem centered  around  a  50-MHz  Intel 
486DX2  processor.  Second,  this  color  sys- 
tem is  really  an  overweight  monochrome 
laptop  bundled  with  a  separate  active-ma- 
trix color  presentation  panel  designed 
only  for  those  who  give  frequent  presen- 
tations on  the  road. 

Micronics'  Color 
Mpression,  a  3.8- 
pound  projection 
panel  incorporating 
Sharp's  active-ma- 
trix display,  plugs 
into  the  Mport  450's 
parallel  port,  which 
doubles  as  the  over- 
head LCD's  video- 
out  port.  Aestheti- 
cally, the  Color 
Mpression  combined 
with  an  overhead  projector  produces 
vivid  color  images  with  up  to  256  simulta- 
neous colors.  While  a  good  color  presen- 
tation panel  costs  as  much  as  $7,000,  the 
high  price  of  this  notebook  and  panel 
places  this  package  in  the  niche  market. 

Our  test  unit  came  with  8MB  of  RAM 
(expandable  to  32MB),  a  230MB  Quan- 
tum ProDrive  IDE  hard  disk  (120MB  is 
also  available),  a  1.44MB  floppy  disk 
drive,  a  10-inch  monochrome  Sanyo  LCD 
panel,  room  for  one  full-length  ISA  ex- 
pansion card,  DOS  5.0,  and  Microsoft 
Windows  3.1.  Micronics  provides  a  one- 
year  warranty  on  parts  and  labor;  techni- 
cal support  requires  a  toll  call. 

The  Mport  450's  performance  on  our 


FACT  FILE 


Mport  450/Color  Mpression 

Micronics  Computers  Inc.,  232  E.  Warren 
Ave.,  Frenuml.  CA  94539: 8(H)-659-S9()l , 
5 10-65 1 -2.m:  fa-x,  5/0-651-5612 


List  price  (tested  configuration):  $12,795 
Tested  Configuration:  8MB  RAM.  230MB  Quantum 
hard  disk.  1 .44MB  floppy  disk  drive.  DOS  50.  Microsoft 
Windows  3.1 ,  mouse,  carrying  case. 
Options:  2MB  RAM  upgrade,  $100. 
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tests  was  generally  strong — the  50-MHz 
DX2  outstripped  all  of  the  486DX/33 
competitors  on  processor  and  memory 
tests — but  its  video 
performance  was 
below  average. 

The  4-  by  16-  by 
12.3-inch  case  is 
smaller  than  the 
cases  of  most  of  the 
other  portables  in- 
cluded here  and 
comes  with  a  sturdy 
handle,  but  the 
system's  travel 
weight  is  a  substan- 
tial 18.4  pounds. 
The  full-size  82-key  keyboard  has  full  key 
travel  and  features  separate  Home,  End, 
PgUp,  and  PgDn  keys  and  an  inverted-T 
cursor-key  layout.  The  ports  and  power 
switch,  though,  are  rear-mounted  and 
exposed. — Oliver  Rist 

NEC  Technologies  Inc. 

NEGProSpeeil486S)(/C 
NEC  ProSpeed  486SX 
NECUItraLiteSL/25C 

NEC  Technologies'  NEC  ProSpeed 
486SX  line  inaugurated  color  in  por- 
tables— at  first  with  passive-matrix  tech- 
nology and  later  with  active-matrix  color. 
Now  NEC  has  come  up  with  another  new 
twist:  a  monochrome  active-matrix  twin. 

The  20-MHz,  AC-only,  EISA-based 
NEC  ProSpeed  486SX/C  comes  with 
2MB  of  RAM  (expandable  to  20MB),  a 
120MB  NEC  hard  disk  (a  240MB  kit  costs 
$849),  a  1.44MB  floppy  disk  drive,  a 


choice  of  either  a  color  or  monochrome 
10.4-inch  active-matrix  display,  DOS  5.0, 
Microsoft  Windows  3.1,  and  an  AC 
adapter  and  brick  power  supply.  The 
tested  systems  cost  $8,099  for  a  color  unit 
with  2MB  of  RAM  and  $7,073  for  a 
monochrome  system  with  8MB  of  RAM, 
respectively,  although  on  identical  sys- 
tems color  costs  roughly  $1,500  more. 
With  the  tested  configuration,  a  color  unit 
(the  ProSpeed  486SX/C)  with  2MB  of 
RAM  costs  $8,099,  and  a  monochrome 
system  (ProSpeed  486SX)  with  8MB  of 
RAM  costs  $7,073. 

The  17.3-pound,  4.3-  by  15.5-  by  14.8- 
inch  system  has  one  full-size  EISA  slot 
open.  There  is  room  for  an  internal  mo- 
dem, and  an  expansion  port  lets  you  con- 
nect the  five-bay  docking  station  with 
seven  ISA  slots.  When  you  add  an  exter- 
nal monitor,  the  ProSpeed  can  display  16 
colors  in  resolutions  up  to  l,024-by-768 
through  its  external  video  port. 

Its  processor  and  hard  disk  scores  were 
solidly  average  for  its  class,  and  its 
memory  score  was  not  significantly  below 
average.  On  the  video  test,  it  scored 
among  the  fastest  of  the  486  crowd  for 
both  the  color  and  monochrome  versions. 
Active-matrix  color  was  fantastic  on  the 
Hitachi  color  display;  active-matrix 
monochrome  was  crystal-clear  with  no 
ghosting.  Since  the  ProSpeed  486SX/C  is 
an  AC-only  portable,  it  did  not  run  our 
battery  tests. 
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IhERE  AreTWo  Places 
^ERE  Complex 

Network  Integration 
Problems  Can  Be 
Worked  Out. 


I 


308 


"touR  Place 


As  surprising  as  it  may  seem,  there  are  many  clone 
companies  that  boost  profit  margins  by  not  hiring 
enough  designers  and  doing  dangerously  little 
testing.  What  does  it  all  mean?  It  means  that  your 
network  is  the  unofficial  test  site  for  their  server. 


Introducing  the  design 
and  testing  engineers  of 
our  Systems  Division  at 
Compaq  headquarters  in 
Houston,  Texas. 

These  are  the  same 
people  who  buih  our  rep- 
utation for  developing 
the  servers  of  choice  in 


C  199?  CoaipK]  CompuUT  Cnrponbon.  All  rtgtMi 
lufim  mmunncd  hrrrm  mjv  br  tradrnuHu  mi/at 


the  computer  industry.        Becoming  this  good 

In  fact,  in  a  recent  sur-  requires  months  of  rig- 

vey,  the  readers  of  LAN  orous  network  testing. 

Times  selected  COMPAQ  This  process —  which 

386-  and  486-based  file  we  believe  has  no  equal 

servers  over  all  others  -  in  the  entire  PC  server 

IBM,  Northgate,  Dell  and  industry— is  referred  to 

AST  included  — for  the  affectionately  as  "The 

second  year  in  a  row.  Meat  Grinder." 


Prtalnl  In  ikc  USA.  COMPAQ.  SYSTEMPRO  Rrgblnrd  U  S  Paloil  and  Tiidniurk  OIBo.  Pnxluci 
'  tradenuHu  of  thHr  mprctivr  campanin  *Thu  ttmltrd  wwrmty  ■rrvKr  it  prmklrd  by  omtracl  Senrkr 
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Or  Ours 


Virtually  every  kind  of  in  long-standing  techni- 

test  is  run  using  literally  cal  alliance  with  Compaq 

hundreds  of  different  —work  to  make  sure  you 

applications,  configura-  get   both  the  easiest 

tions  and  cards.  Running  integration  and  highest 

on  the  world's  four  most  performance  possible. 


popular  network  oper- 
ating systems. 

But  to  be  perfectly 
honest,  not  all  develop- 
ment and  testing  takes 
place  at  our  place. 

Because  the  engi- 
neers at  Novell,  SCO, 
Microsoft  and  Banyan— 


Unfortunately,  those 
engineers  were  unable 
to  make  it  to  the  above 
photo  session. 

Nor  could  the  spe- 
cialists who  created  the 
COMPAQ  ToolKits  and 
TechNotes  — the  indus- 
try's most  sought-after 


guides  for  multi-vendor 
network  integration. 

O  r  the  thousands  of 
technicians  who  pro- 
vide you  with  a  full  year 
of  free,  on-site  service.* 

Or  the  experts  who 
staff  our  free  technical 
support  line,  resolving 
95%  of  your  questions 
in  15  minutes  or  less. 

For  more  information 
about  everything  Comp>aq 
has  to  offer,  just  call. 
1-800-345-1518,  ext.  200 
in  the  U.S.A. 

And  in  Canada  call 
1-800-263-5868,  ext.  200. 

When  it  comes  to  PC 
server-based  computing, 
you'll  see  there's  really 
only  one  place  to  go. 


The  new  enhanced  COMPAQ^ 
SYSTEMPRO  models  feature  the 
latest  drive  array  controller, dramati- 
cally increasing  I/O  throughput. 


The  COMPAQ^Serrer  Manager/R 
las  you  morutor  and  diagnose  your 
server  remotely.  In  the  event  of  a 
problem,  it  calls  your  beeper— 
preventing  any  doimtime  before  it 
happens. 


NOVELL 

m 

■HIM 

MASVW  I 

Our  key  technical  alliances  with 
major  operating  systems  ensure  opti- 
mum performance  and  support  of 
your  PC  network. 


Providcn  md  nuy  ncA  he  aviUlblt  in  certain  geognfhic  locations.  Consult  CompM]  Customer  Support  Center  for  further  detaib. 
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TAKE  CONTROL. 

Add  remote  control  to 

Procomm  Plus*and 
access  another  PC  even 
when  it's  unattended. 

BLAST  Remote  Control 
automatically  becomes  part 
of  your  Procomm  program. 
Seamlessly  It  makes 
reaching  out  and  taking 
control  of  another  PC 
incredibly  easy 

BLAST 
REMOTE  CONTROL 

for  use  with  Procomm  Plus. " 

$69 

1-800-DIAL  USR 

iifiobotics 


S  O  I     r  W  A  R  F 


The  Intelligent  Choice  In  Data  Communications. 
8100  N.  McComiick  Blvd.  Skokie,  Illinois  60076. 

Requires  Procomm  Plus  Procomm  Plus  is  a 
registered  trademark  of  DataStorm  Technologjes,  Iik. 
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Numerous  rugged  plastic  doors  pro- 
vide easy  access  when  upgrading  this  well- 
constructed  unit.  The  91 -key  keyboard  is 
solidly  made,  with  full-size  keys  and  deep 
key  travel.  A  rugged,  built-in  handle 
eliminates  the  need  to  buy  the  separate 
carrying  case.  If  you  are  looking  for  desk- 
top expansion  possibilities  and  486SX 
power,  a  machine  from  the  ProSpeed 
486SX  line  is  a  deserving  but  expensive 
candidate. 

NEC  ULTRALITE  SL/2SC 

The  $5,999  NEC  UltraLite  SL/25C  was 
the  first  battery-powered  notebook  to  de- 
liver active-matrix  color  (for  our  review, 
see  First  Looks.  January  14, 1992),  and  it 
remains  a  strong  competitor  in  the  active- 
matrix  color  notebook  market.  But  with 
stiff  competition  from  the  Toshiba 
T4400SXC  and  future  active-color  note- 
books. NEC's  portable  rainbow  may  be 
fading  fast. 

The  7.5-pound  UltraLite  SL/25C  has 
Intel's  low-power  386SL/25  processor  and 
comes  with  all  the  trimmings:  2MB  to 
10MB  of  RAM,  a  64K  RAM  cache,  an 
80MB  or  120MB  Quantum  IDE  hard 
disk,  a  1.44MB  floppy  disk  drive,  a  9.5- 
inch  active-matrix  color  screen  manufac- 
tured by  NEC,  a  78-key  keyboard,  DOS 
5.0,  and  Microsoft  Windows  3.1.  Ports  in- 
clude parallel, serial,  PS/2  mouse, external 
keyboard,  numeric  keypad,  and  an  inter- 
face for  a  $899  docking  station.  There  is 
room  for  a  math  coprocessor  and  either 
an  internal  2,400-bps  modem  or  a  9,600- 
bps  fax  modem;  NEC  lacks  a  high  speed 
data  modem  for  now.  A  carrying  case 
costs  $89,  but  a  two-year  warranty  on 
parts  and  labor  and  a  technical-support 
hot  line  are  free. 

The  UltraLite  SL/25C's  performance 
results  are  what  you  would  expect  from  a 


$6,000  machine.  The  64K  SRAM  four- 
way  set-associative  write-through  cache 
helped  bring  in  fast  processor  and 
memory  scores.  The  Quantum  Go*  Drive 
IDE  hard  disk,  though,  rated  at  a  mere  16 
milliseconds,  soared  into  second  place 
among  25-MHz  SX-based  systems  by  a 
wide  margin,  thanks  to  Quantum's  32K 
DisCache  and  WriteCache  firmware.  The 


I  A  C  T  FILE 


NEC  ProSpeed  486SX/C 

List  price  (tested  configuration):  S8.099 
Tested  Configuratian:  2MB  BAM.  120MB  NEC  hard 
disk.  1  44MB  floppy  disk  drive,  DOS  50,  Microsoft  Win- 
dows3  1. 

Options:  1  MB  RAM  upgrade,  $1 29: 4MB  RAM  upgrade. 
S449,  upgrade  to  240MB  Quantum  hard  disk.  $849.  math 
coprocessor.  $719;  2.400-bps  modem.  $299:  9.600-bps 
fax  modem,  $499:  standard  carrying  case,  $49:  deluxe 
carrying  case.  $109 

NEC  ProSpeed  486SX 

List  price  (tested  configuration):  $7,073 
Tested  Configuration:  8MB  RAM.  120MB  NEC  hard 
disk,  1  44MB  floppy  disk  drive,  DOS  5.0,  Microsoft  Win- 
dows 3.1. 

Options:  same  as  NEC  ProSpeed  486SX/C 

NEC  UltraLite  SLy25C 

List  price  (tested  configuration):  $5,999 
Tested  Configuration:  2MB  RAM,  80M6  Quantum 
hard  disk,  1  44MB  floppy  disk  drive,  DOS  5,0,  Microsoft 
Windows  3.1, 

Options:  2MB  RAM  upgrade,  $299, 4MB  RAM  upgrade, 
S699,  6MB  RAM  upgrade,  $1,099:  8MB  RAM  upgrade, 
$1,499:  upgrade  to  120MB  hard  disk,  $400:  2,400-bps 
modem,  $299:  9,600-bps  fax  modem,  $499;  portable 
docking  station,  $899;  carrying  case  $89. 


NEC  Technologies  Inc.,  1414  Massachu- 
setts Ave.  Bo.xhoroiigh.  MA  01719;  HOO- 
388-8888.  508-264-8000;  fax.  800-366-0476 
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Now  there's  a  Kodak  Diconix  printer  for  you, 
wherever  and  whenever  you  work.  Who  gives  you  a  choice 
of  mobile  and  portable  printers  f  Kodak! 

Some  people  want  a  quality 
desktop  printer  that's  small 
and  light  enough  to  carry 
between  home  and  office. 
Some  people  want  a  portable  printer  that's  compact  and  rugged 
enough  to  print  anywhere,  anytime.  Now  Kodak  offers  both! 
A  compact  pro,  the  mobile  desktop  printer. 

The  new  Kodak  Diconix  70 1  printer  delivers  professional-  quality 
ffvf  ,in(/  firaphif:i.j)CLilQULJissktop.     the  office,  at  home -or 


in-between,  with  the  optional 
battery.  Yet  the  footprint  is  smaller  f/ian  a  sheet  of  paper, 
even  with  the  built-in  30-sheet  ii  •<  "li  t. 
The  one  for  the  road:  a  remarkably  rugged  portable. 

But  if  you  often  print  on  the  go,  see  the  Kodak  Diconix  180si  print- 
er. This  is  a  true  portable,  incredibly  light  and  compact  yet  ruggedly 
reliable.  Now  you  can  print  anywhere  you  can  write,  even 
at  40,000  feet!  And  it  offers  unbeatable  value. 

Wherever  you  work,  don't  wait:  call  for 
the  name  of  a  dealer  of  Kodak^printers 
near  you  in  the  U.S.  and  Canada. 
1 800344-0006,  Ext.  413. 


■4 


See  us  at  PC  Expo  Booth 2460. 


Kodak  Diconix  printers  ^ 
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Cirrus  6410  chip  set's 
video  scores  were 
also  good.  Only  bat- 
tery performance 
was  disappointing. 
The  UltraLite  SL/ 
25C's  nickel  cad- 
mium batteries  lasted 
just  1  hour  11  min- 
utes on  our  Battery 
Rundown  test  and  2 
hours  17  minutes  on 
our  ZDigit  Rundown 
test. 

Despite  its  poor  battery  performance, 
our  impressions  of  the  2.5-  by  1 1.5-  by  9.5- 
inch  machine  remain  mostly  positive,  al- 
though some  drawbacks  deserve  men- 
tion. First,  it  is  big  and  definitely  not  light. 
Also,  the  UltraLite  SL/25C's  colors  were 
not  as  bright  as  those  of  its  strongest  com- 
petitor, the  Toshiba  T4400SXC.  This  may 
be  due  to  its  16-simultaneous-color  limit 
on-screen,  compared  with  the  256-color 
support  of  the  competition,  as  well  as  less 
effective  backlighting.  Image  controls 
were  limited  to  a  single  brightness  slide  on 
the  display  face. 

The  keyboard  could  stand  improve- 
ment. Although  in  an  inverted-T  layout, 
its  cursor  keys  are  half-size  and  also 
double  as  PgUp,  PgDn.  Home,  and 
Endkeys.  A  full  complement  of  ports  is 
secured  behind  two  strong  plastic  doors 
located  in  the  rear,  and  the  display  hinge 
is  solid. 

NEC's  support  policy  includes  the 
standard  one-year  warranty  on  parts  and 
labor  offered  by  most  of  the  competitors. 
On-site  service  is  available  through  deal- 
ers, but  NEC  can  be  contacted  via  an  800 
number  on  weekdays  from  8:30  to  7 
E.S.T.— Oliver  Rist 

Toshiba  America  Information  Systems  Inc. 

Toshiba  T6400DXC 


Toshiba  T6400SXC 
Toshiba  T4400$XG 


With  itsT6400  series,Toshiba  America  In- 
formation Systems  is  targeting  the  high- 
end  portable-workstation  market,  which 
was  until  now  dominated  by  Compaq  and 
Dolch  luggables.  Unlike  these  pioneers, 
however,  Toshiba  has  refined  this  well- 


designed  active-matrix  system  to  fit 
tightly  into  your  briefcase.  The  Toshiba 
T6400DXC  and  Toshiba  T6400SXC  have 
a  solid  feel,  good  performance,  and  all  the 
options  you  could  want.  Only  their  prices 
may  make  you  hesitate. 

In  spite  of  being  smaller  than  the 
Compaq  and  Dolch  luggables,  the  AC- 
only  T640()s  don't  skimp.  Each  12.6- 
pound  system  is  available  with  either  a 
486DX/33  ($9,948)  or  486SX/25  ($8,648) 
processor  and  your  choice  of  a  120MB 
Conner  CP-30104  or  200MB  Conner  CP- 
30204  hard  disk.  Solidly  constructed,  the 
4.5-  by  15.5-  by  10.5-irich  T6400  arrives 
with  at  least  4MB  of  65-nanosecond 
DRAM  (expandable  to  20MB),  a 
1.44MB  floppy  disk  drive,  a  removable 
101 -key  keyboard,  and  a  gorgeous 
Toshiba  trademark:  a  10.4-inch  active- 
matrix  TFT  (thin  film  transistor)  color 


1       SUITABILITY  TO  TASK  1 

Toshiba  T6400DXC 

POOR    FAm    GOOD  EXCtllENT 

Road  warrior/communicatioiit^    Q  Q 

o 

DOS  applicationt              9   9  9 

9 

Windows  applications         9    9  9 

O 

Desktop  replacement          9   9  9 

9 

Toshiba  T4400SXC 

POOR    FAifl    GOOD  fXCaifW 

Road  wanior/eomfflunicatioM9   9  9 

O 

DOS  applications               9   9  9 

9 

Windows  applicatioii*         9   9  9 

O 

Desktop  replacement          9   9  9 

9 

Toshiba  T6400SXC 

POOR     (Alfl    GOOD  EXCEUfNT 

Road  warrior/communications^   Q  Q 

O 

DOS  applications               9   9  9 

9 

Windows  applications         9   9  9 

O 

Desktop  replacement          9  9  9 

9 

LCD  screen.  In  addi- 
tion to  the  requisite 
ports,  which  include 
a  PS/2  mouse  and  an 
external  keyboard 
port,  Toshiba  pro- 
vides a  150-pin  exter- 
nal port  for  future 
expansion  possibili- 
ties, including  a  SCSI 
interface  that  should 
be  available  soon. 
The  T6400  has  room 
for  an  internal  mo- 
dem as  well  as  one  full-length  16-bit  and 
one  half-length  8-bit  expansion  card.  Nei- 
ther unit  supports  a  coprocessor. 

On  our  performance  tests,  the  T6400 
chased  its  Dolch  competition  the  entire 


FACT  FILE 


Toshiba  T6400DXC 

List  price  (tested  configuration):  $9,948. 
Tested  Configuration:  4MB  RAM.  200MB  Conner  hard 
disk.  1 .44MB  floppy  disk  drive,  DOS  5.0. 
OptionK  2MB  RAM  upgrade.  $435: 4MB  RAM  upgrade. 
$699;  8MB  RAM  upgrade,  $1 ,335;  external  1 .2M8  floppy 
disk  drive,  $399;  external  tape  backup  drive,  $849;  nu- 
meric keypad,  $79;  2,400-bps  modem,  $199;  2,400-bps 
V.42bis  modem,  $259;  standard  carrying  case,  $105; 
leatlier  carrying  case,  $239. 

Toshiba  T6400SXC 

List  price  (tested  configuration):  $8,548. 
Testod  Configuration:  4MB  RAM,  120MB  Conner  hard 
disk,  1 .44MB  floppy  disk  drive,  DOS  5.0. 
Options:  same  as  Toshiba  T64000XC. 


Toshiba  T4400SXC 

List  price  (tested  configuration):  $7,699  HMMIIIl' 
Tested  Configuration:  4M8  RAM,  85MB  |SqM 
Conner  hard  disk,  1 .44MB  floppy  disk  drive,  DOS  5.0. 
Options:  2MB  RAM  upgrade,  $435;  4MB  RAM  upgrade, 
$699;  8MB  RAM  upgrade,  $1 ,335;  external  1 .2MB  floppy 
disk  drive,  $399;  external  tape  backup  drive,  $849;  nu- 
meric keypad,  $79;  extra  battery,  $345;  battery  charger 
with  AC  power  adapter,  $289;  AC  power  adapter,  $185; 
car  banery  adapter,  $199;  keyboard  adapter,  $159; 
2,400-bps  modem.  $199;  2,400-bps  V.42bis  modem, 
$259;  desk  station,  $999;  executive  portfolio,  $1 05;  stan- 
dard carrying  case,  $79;  leather  carrying  case.  $239. 


Toshiba  America  Information  Systems  Inc., 
9740  Irvine  Blvd.,  Irvine,  CA  92713;  800- 
334-3445,  714-583-3000;  five,  714-587-6034 
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HOT  NEW  ZEOS* 
'386  AND  '486  SYSTEMS! 

PC  Magazine  calls  it  "the 
ultimate-power  desktop  PC." 
What  will  you  call  your  new 
ZEOS  '486 Editors' Choice 
system?  Probably  the  hottest 
computer  you've  ever  owned! 

First  of  all,  our  prices  are 
great!  You  can  get  a  ZEOS 
386-33  upgradable  for  as 
little  as  $1,295.  Or  you  can 
move  right  into  a  complete 
486DX-50MHZ  for  only  $1,995.  Out- 
rageous! And  it's  not  just  the  price. 
It's  all  the  extras  we  give  you,  too. 

As  an  example,  your  new  ZEOS 


ZEOS.  Nine 
times  Editors 
Choice.  Your 
Best  Choice 
as  Well! 
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That's  innovation,  built  in 
from  ZEOS. 

Here's  another  innovation 
we  introduced  to  the  hard- 
ware industry.  24-Hour-a- 
Day  Toll-Free  Technical  Sup- 
port. While  most  of  the  others 
still  only  offer  part-time 
technical  support,  as  a  ZEOS 
customer,  you  get  around- 
the-clock  24-hour-a-day 
support,  365  days  a  year. 
Not  that  you'll  need  the  help. 
But  it's  comforting  to  know  if  you  do 
have  a  question,  all  you  have  to  do  is 
pick  up  the  phone  and  give  us  a  call, 
any  time  of  the  day  or  night! 


Upgradable. 
Low  Cost. 


Windows  system  comes  complete  with 
your  choice  of  two  out  of  three  great 
Windows  applications:  Lotm  1-2-3  for 
Windows,  Ami  Pro  2.0,  and  Freelance 
Graphics.  These  are  not  trial  copies 
or  sample  disks,  they  are  full-blown, 
fully  documented  production  pack- 
ages. And,  with  a  suggested  retail  of 
close  to  $1,000,  even  at  "street  prices" 
that's  di  great  value.  It's  ZEOS  value. 
Here's  another  great  value  example. 

You  have  probably  heard  about  the 
importance  of  protecting  your  new 
computer  investment  with  a  surge 
suppressor.  Well,  your  new  ZEOS 
upgradable  desktop  system  already 
has  one.  Built  into  the  power  supply! 


And  all  of  this  is  just  for  starters. 
Because  when  you  turn  the  page 
we're  going  to  talk  about  a  lot  of  other 
very  exciting  and  important  reasons 
for  you  to  buy  from  ZEOS.  Like 
486SX-25S,  the  new 
486DX-50S,  your 
ZEOS  Editors' 
Choice  '486 
and  more. 
Come 
on  in! 


Packages  #3  and  #4  incorporate 
these  suggestions. 

Certainly  another  option  you 
may  want  to  consider  is  our  Ver- 
tical case.  This  heavy-duty  case 
holds  more  drives  than  most  others 

illlUlllUllllUUlll^ 


top-notch  power  supply  and  plenty 
of  cooling. 

YOUR  ZEOS  EXTRAS. 
NO  EXTRA  CHARGE. 

And  don't  forget,  if  you  purchase  a 
ZEOS  Windows  system  we'll  also  in- 
clude your  choice  of  two:  Lotus  1-2-3 


.4" 
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Consider  the 
Vertical  Option. 
We  can  build  your 
new  upgradable 
system  in  our 
eight-bay  vertical 
case.  It  comes 
complete  with 
our  high-capacity 
power  supply  and 
two  cooling  fans. 
Add  only  $95. 


6-50MHZ. 


50MHz  Price  Barrier! 


for  Windows,  Ami  Pro  2.0,  and  Free- 
lance Graphics.  You'll  be  getting  all 
the  other  ZEOS  extras  too. 

If  you  don't  go  with  the  Vertical 
case,  we'll  send  your  486DX2-50  in 
our  seven-bay  SpaceSaver  case;  it's 
complete  with  our  top  quality  high- 
capacity  power  supply,  built-in  surge 
suppressor,  and  two  whisper-quiet 
cooling  fans. 

Remember  too,  ZEOS  also  provides 
you  with  24-Hour  Support,  our  30-Day 
Money-Back  Guarantee,  One  Full  Year 
Limited  Warranty  and  our 
Express  Parts  Replace- 
ment Policy. 

Ordering  your  new 
ZEOS  is  easy.  Simply 
give  us  a  call.  You're 
going  to  love  your  new 
ZEOS  '50.  And  that's 
a  guarantee!  Call  now  Toll  Free 
800-423-5891. 
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ZEOS  COMPLETE 
SYSTEM  PACKAGE  #1 

The  processor  and  speed 

of  your  choice  plus  future 

upgrodabllityi 

1MB  of  high-speed  RAIM. 

expandable  to  a  system 

total  of  32MB  right  on  the 

motherboard. 

■  42MB  high-speed  IDE  hard 
drive  with  its  own  cache. 

■  1.2MB  or  1.44MB  Teoc" 
floppy  drive. 

ZEOS  14"  flat  screen  Hi- 
Res  amber  monitor  with 
Tilt/Swivel  Base. 
Shadow  RAM  and  EMS 
support  for  enhanced 
performance. 
ZEOS/RSIOI-kev 
SpaceSaver  Iceyboard. 
Two  serial,  one  parallel  & 
one  game  port  built  right 
onto  the  motherboard. 
7-16. 1-8  bit  expansion 
slots.  80387  math  co- 
processor support  for 
'386  systems. 
Rugged  ZEOS  SpaceSaver 
case  with  twin  cooling 
fans  for  added  reliability 
and  product  life. 
Seven  drive  bays  and  our 
high-capacity  power 
supply  with  built-in 
surge  suppressor! 
Includes  ZEOS  24-Hour- 
a-Day  Toll-Free  Technical 
Support  and  Customer 
Satisfaction  package. 


INCREDIBLE  ZEOS 
mVCKAGE  #2 

We  take  Package  #1  and 
upgrade  your  ZEOS  Mod- 
ular System  to  include: 

■  2  full  Megabytes  of  rip- 
roaring  RAM. 

Our  incredible  107MB 
IDE  hard  drive  with  its 
own  built-in  cache. 

Both  the  Teoc'  1.2MB  and 
1.44MB  floppy  drives. 

Diamond  Stealth  VGA 
cord/IMB  RAM  &  Sierra 
DAC  plus  WinRIX  drawing 
software! 

ZEOS  14   High-Res  VGA 
mono  monitor  with  Tilt  & 
Swivel  Base. 
Microsoft  Mouse, 
Microsoft  Windows  and 
DOS,  plus  2  out  of  3 
Windows  applications: 
Lotus  1-2-3  for  Windows, 
Ami  Pro  2.0.  and 
Frselance  Graphicsl 


Now,  ZEOS  lets  you  pick 
exactly  the  power  you  want  for 
the  price  you  want  to  pay.  Simply 
match  the  processor  with  the 
package  configuration  and  you 
have  your  price.  Or  if  you  wish, 
we  will  custom  build  any  system 
to  your  exact  specifications. 

And  don't  forget,  with  every 
ZEOS  Windows  System  (pack- 
ages 2, 3  and  4)  youll  also  receive 
your  choice  of  2  out  of  3:  Lotus 
1-2-3  for  Windows,  Ami  Pro  2. 0, 
and  Freelance  Graphics.  The 
Lotus  software  alone  carries  a 
suggested  retail  of  over  $1,000 
and  even  street  prices  are  over 
$700.  Yet  we're  giving  it  to  you  at 
no  additional  charge!  T\\dX!s 
ZEOS  value. 

No  doubt  about  it.  ZEOS  has 
broken  the  price/performance 
barrier  with  these  great 
new  upgradables,  and 
you're  the  beneficiary. 
Incredible  power,  up- 
gradability,  and  free  © 
software.  What  J? 
more  could  g 
there  be?       «  | 
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Z'SPEED  GRAPHOMETER 

Let  the  "Z-Gmphometer"  help  you  pick 
the  processing  power  that's  right  /or  you. 
The  comparisons  are  easy  to  make. 
Fast,  Faster  and  Fastest! 


M 
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ZEOS  ANNOUNCES:  BUILT-IN 
SURGE  SUPPRESSION! 

Right  now,  ZEOS  is  proud  to 
announce  that  we've  taken  our 
top-of-the-line  high-capacity 
supply  and  added  a  built-in 
surge  suppressor.  Building  the 
suige  suppressor  right  into  the 
power  supply  increases  reliability 
and  helps  protect  your  investment. 
We  wonder  how  long  it  will  take  for  the 
rest  of  the  industry  to  catch  up.  And 
while  ZEOS  is  giving  you  critically 
important  features  like  these,  we  add 
yet  another. 

UL'  Listing!  As  PC  Magazine  said, 
UL  Listing  is  "one  of  the  few  forms 
of  peace  of  mind  you  can  buy."  Every 
ZEOS  system  is  Underwriters  Lab- 
oratories Listed.  This  means  your  entire 
system  (not  just  the  power  supply)  has 
met  the  stringent  safety  requirements 

of  Under- 


Paces, 


writers 
Labor- 
atories. 
Not  only 
that,  but 
your 
ZEOS 
UL  list- 
ing says 
a  lot 


about  quality  too.  UL  safety  listings 
are  something  many  of  our  com- 
petitors simply  don't  (or  can't)  pro- 
vide you.  At  ZEOS,  quality  and 
safety  are  important  to  us.  You 
are  important  to  us! 

24-HOUR-A-DAY  TOLL-FREE 
TECHNICAL  SUPPORT. 

The  importance  of  having  you  as 
a  customer  shows  in  many  other  ways 
as  well.  For  example,  at  ZEOS  we 
believe  supporting  ^'om  should  be 
more  than  a  part-time  proposition. 
As  PC  Magazine  said,  "Insist  on  a 
good  service  and  support  package. 
Expect . . .  24-hour  seven-day-a-week 
support!'  We've  been  saying  that  for 
years.  In  fact,  it  was  ZEOS  that  in- 
vented 24-Hour-a-Day  Toil-Free  Sales 
and  Technical  Support.  Our  customers 
tell  us  they  love  it.  And  you  will  too. 
Any  time  you  need  assistance,  a  ZEOS 
technician  is  only  a  phone  call  away. 

Price,  Performance.  Quality  and 
Support.  There  are  many  reasons 
to  buy  your  new  ZEOS  system.  All  of 
them  backed  by  your  ZEOS  Customer 
Satisfaction  Package  which  includes 
our  30-Day  Money-Back  Guarantee, 
One  Full  Year  Limited  Warranty  and 
Express  Parts  Replacement  Policy. 
How  do  you  get  one? 
ORDERING  IS  EASY! 

Ordering  your  new  ZEOS  system 
is  indeed  easy.  Simply  pick  the  Power 
and  Package  you  want  or  let  us  custom 
build  your  new  system  to  your  exact 
specifications!  Whatever  you  decide, 
a  friendly  and  knowledgeable  ZEOS 
Systems  Consultant  is  waiting  to 
assist  you.  And  whatever  you  select, 
one  thing  is  for  certain. 

Buying  your  new  ZEOS  system  is 
perhaps  the  best  purchase  decision 
you'll  ever  make.  So  why  not  give  us 
a  call  right  now.  You're  going  to  be 
very  satisfied.  We  don't  just  say  it. 
We  guarantee  it!  Call  Now  Toll  Free, 
800-423-5891. 


ANNOUNCING  THREE  HOT 
NEW  PROCESSOR  OPTIONS: 
486SX-25,  486DX2-50  AND 
486DX-50I 

Go  ahead  and  Pick  your 
Power!  ZEOS  gives  you  all 
the  options.  You  can  start  out 
by  taking  a  look  at  the  de  facto  desk- 
top power  standard,  the  386DX-33. 
Our  '386-33  workhorse  is  a  great 
entry  point  for  true  desktop  power 
computing.  But  if  it's  a  '486  you're 
after,  hang  on  to  your  hat! 

Because  you're  off  to  a  fast  start 
with  our  brand  new  486SX-25.  The 
486SX  is  like  a  486DX  without  the 
built-in  math  coprocessor.  It's  the 
easiest  way  to  own  the  '486.  And  for 
full-blown  486DX  power,  why  not  opt 
for  your  own  Editors'  Choice  system! 

It's  the  ZEOS  Editors'  Choice 
486DX-33.  Quite  simply,  there  is 
nothing  else  like  it.  Go  with  the 
ZEOS  '486  if  you  want  the  type  of 
quality,  performance  and  value  that 
makes  an  Editors'  Choice  machine. 
And  if  it's  50MHz  you've  been 
dreaming  about,  dream  no  more. 

Because  right  here,  right  now, 
ZEOS  gives  you  the  option  of  '486 
50MHz  power!  We're  talking  power 
unlike  anything  you've  seen  before. 
Take  either  the  ZEOS  486DX2-50 
or  the  486DX-50.  Absolutely  unbe- 
lievable performance!  Andi  the  price? 
That's  what  you  really  won't  believe; 
only  a  couple  hundred  dollars  more 
than  the  ZEOS  486-33.  Amazing. 
AND  THArS  JUST  FOR  STARTERS. 

Because  ZEOS  combines  the 
high-speed  upgradable  processor 
of  your  choice  with  some  of  the 
fastest  DRAM  made.  Both  are 
mounted  on  your  ZEOS  system 
board,  one  of  the  most  advanced  in 
the  industry.  And  that's  where  your 
new  system  really  begins  to  shine. 

Because  to  this  we  add  an  incredibly 


ZBO&Mc 


fast  IDE  hard  drive  and 
genuine  Teac"  floppy 
drives.  We  have  located  the 
ports  for  these  drives  right 
on  the  motherboard  along 
with  your  serial,  parallel  and 
game  ports.  The  result?  Two  slots 
are  saved,  giving  your  new  ZEOS 
system  a  total  of  seven.  All  this  while 
others  are  trying  to  get  you  to  accept 
fewer  slots.  It's  part  of  your  ZEOS 
expansion  advantage.  The  slots  to 
expand,  how  about  the  room? 

This  is  where  ZEOS  has  performed 
something  akin  to  magic.  We  call  it 
our  SpaceSaver  case.  Complete  with 
seven  drive  bays,  this  incredible  case 
is  actually  smaller  than  many  cases 
offering  only  five  drive  bays.  Plus, 
we've  also  added  a  second  whisper- 
quiet  cooling  fan.  Why?  Because 
the  cooler  a  system  runs  the  longer 
it  will  last. 
Now  that's 
ZEOS 
Value. 
Speaking 
of  which, 
here's  an- 
other industry 
first  you  will 
definitely 
benefit  from. 


Great 


INCREDIBLE  ZEOS 
PACKAGE  #3 

Add  even  more  memory, 
a  larger  drive.  And  more 
savings!  You  now  receive: 
4  full  Megabytes  of  ultra- 
high-speed  RAM. 
Our  fast  130MB  IDE  hard 
drive  with  built-in  cache. 

Teac'  1.2  &  1.44MB  FDD's! 

Diamond  Stealth  VGA 
card/IMB  RAM  (32,000-1- 
colors)plusWinRIX 
drawing  software! 
ZEOS  14  "  1024x768  non-  ' 
interlaced  VGA  Color 
monitor  w/Tilt  &  Swivel.  ! 
Microsoft  Mouse, 
Microsoft  Windows  and 
DOS,  plus  2  out  of  3 
Windows  applications:  i 
Lotus  1-2-3  for  Windows, 
Ami  Pro  2.0,  and 
Freelance  Graphics! 

THE  ULTIMATE  ZEOS 
PACKAGE  #4 

Now,  memory  goes  to  8MB 

and  the  drive  to  210MB. 

PC  Magazine  Editors'  Choice 

configuration!  j 
8  full  Megabytes  of  high- 
speed RAM.  j 
Your  screaming  210MB 
IDE  hard  drive  with  its 
own  built-in  cache. 

Teac'  1.2  &  1.44MB  FDD's! 

Diamond  Stealth  VGA 
card/IMB  RAM  (32,000+ 
colors)  plus  WinRiX 
drawing  softwarel 
ZEOS  14  '  1024x768  non- 
interlaced VGA  Color 
monitor  w/Tilt  &  Swivel. 
■  Microsoft  Mouse, 
Microsoft  Windows  and 
DOS,  plus  2  out  of  3  i 
Windows  applications: 
Lotus  1-2-3  for  Windows. 
Ami  Pro  2.0,  and 
Freelance  Graphics!  | 

ORDER  NOW  TOLL  FREE 

800-423-5891  | 

Fax  Orders:  612-633-1325 

Govt.:  800-245-2449 

Outside  U.S.  and  Canada  ' 

Call:  612-633-6131 
Hearing  Impaired  (TDD): 

800-228-5389 
MasterCard,  VISA,  Discover, 
Am  Exp,  Z-CAROr  COD  and 
Leasing  Programs.  > 
GSA  /^GS00K91AGS5176  ; 
Open  24  Hours  a  Day, 
365  Days  a  Year! 


From  ZEOS,  lots  more. 

Because  your  new  ZEOS  system  is  not  only  fast, 
it's  absolutely  loaded  with  features.  Like  our  high- 
capacity  power  supply  with  built-in  surge  suppres- 
sion, eight  expansion  slots,  twin  cooling  fans  for  even 
more  reliability,  plus  our  unique  seven-bay  Space- 
Saver case.  And,  every  ZEOS  system  is  UU  listed. 

And  don't  forget  you're  also  receiving  24-Hour- 
a-Day  Toil-Free  Technical  Support,  our  30-day 
Absolute  Satisfaction  Money- Back  Guarantee, 
Express  Parts  Replacement  and  more.  So  go  ahead. 

Pick  your  Power,  your  Package,  and  your  Price 
and  give  us  a  call.  Your  friendly,  expert  ZEOS 
Systems  Consultant  is  ready  to  answer  any  questions 
you  may  have!  Call  Now  Toll  Free  800-423-5891. 

I 


PACKAGES  2.  3  AND  4  INCLUDE  LOTUS  BUNDLE 


Pkg.#1     Plcg.#2     Pkg.  #3     Pkg.  #4 


386DX-33 

$1295 

$1795 

$2295 

$2695 

486SX-25 

$1395 

$1895 

$2395 

$2795 

486DX-33 

$1595 

$2095 

$2595 

$2995 

486DX2-50 

$1795 

$2295 

$2795 

$3195 

486DX-50 

$1995 

$2495 

$2995 

$3395 

Add  $200  to  any  price  for  a  128K  cache. 

PICK  YOUR  PAYMENT  OPTION  TOO: 

When  you  buy  from  ZEOS  you  have  a  wide  variety 
of  payment  options.  We  accept  MasterCard,  VISA, 
American  Express  and  Discover  cards,  or  if  you  wish 
we  can  ship  COD. 

We  also  have  our  own  ZEOS  credit  card,  the  Z-Cardr 
The  Z-Card  allows  you  to  chaige  your  ZEOS  pur- 
chases just  like  a  MasterCard  or  VISA.  There  is  a 
low  consumer  rate  and  there  is  no  annual  fee.  We  can 
send  you  an  application  or  you  can  apply  right  over 
the  phone.  Our  special  toll-free  application  number 
is  800-421-8942. 

ZEOS  also  offers  a  terrific  leasing  program  for 
businesses.  The  rates  are  lower  than  those  charged 
by  most  of  the  others  in  our  industry  We  will  promptly 
mail  or  fax  you  an  application  on  request.  Just  give 
us  a  call  at  800-423-5891. 

Purchase  orders  from  Fortune  1000  companies, 
governments  and  institutions  are  subject  to  credit 
approval.  Wire  transfer  is  also  available.  Please  call 
800-423-5891  for  details. 
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Foldout  slip-sheet 


1.  Open  the  foldout  page 

2.  Insert  this  sheet  with 

1.  Front  side  touching  the  free  page 

2.  Arrow  pointing  to  the  fold 

3.  Slice  the  folded  edge 

4.  Close  the  page  and  slip-sheet 
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If  you  thought  power  like  this  was 
out  of  your  budget,  take  another  look. 
While  many  of  the  others  don't  even 
offer  50MHz  power,  you  can  own  the 
new  ZEOS  486DX2-50  starting  com- 
plete for  as  low  as  $1795,  or  the  full- 
blown 486DX-50  for  as  low  as  $1995! 

Select  from  any  of  four  money- 


debuting  later  this  year.  We  would 
strongly  recommend  at  least  4  mega- 
bytes, eight  if  it's  in  the  budget.  As 
for  drives,  think  in  terms  of  100+ 
megabytes;  applications  just  don't 
seem  to  be  shrinking  (however,  before 
you  go  too  wild,  remember  you  can 
always  add  more  drives).  Both  of  our 


ZEOS  POWER 
GRID  FOR  THE 
486DX2-S0 

Apply  The  "Zeos  Power 
Grid"  To  Match  Your 
50MHz  Needs.  Add 
$200 for  128K  cache. 
Prices  shown  are  for  Intel 
486DX2-50  CPU;  for 
486DX-50add$200. 


Pkg.  #1  Only  $1795 
Pkg.  #2  Only  $2295 
Pkg.  #3  Only  $2795 
Pkg.  #4  Only  $3195 


saving  packages.  Or,  if  you  wish,  let 
us  custom-build  your  hot  new  486-50 
to  your  exact  specifications. 


WHAT  SHOULD  I  GET? 

How  should  you  configure  your 
new  ZEOS  486-50?  Of  course 
the  best  answer  depends  on 
your  needs  and  what  you  ^ 
plan  to  use  your  new  system  1 
for.  But  never  before  has  so 
much  power  been  available 
to  everyone  at  such  a  low 
price.  Our  suggestion 
would  be  to  consider 
investing  in  two  areas 
when  you  buy  your  new 
50MHz  system.  The 
memory  and  drives. 
Particularly  the  memory. 

From  what  we're  hearing, 
memory  will  be  important  with 
the  new  operating  systems 
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ZEOS  Breaks  the'486- 


Cci 


Our  most  popular  '386 
&  '486  packages!  128K 
Cache.  130MB  Drive, 
4MB  Memory  and  More. 
Ready  to  ship  today! 

386-33  ONLY  $2495. 
As  a  486-33  ONLY 
$2795! 

Upgradable  CPU  module 
allows  you  to  change  proc- 
essors as  your  computing 
needs  changel 

•  Ultra-high-speed  zero-wait 
I28K  SRAM  cache. 

4MB  of  zero-wait  DRAM,  ex- 
pandable to  a  total  of  32MB 
on  the  motherboard. 

•  Ultra-fast  130MB  IDE  hard 
drive. 

■  1.2MB  and  1.44MB  Teac* 
floppies. 

^  ZEOS  14"  high-res  1024x768 
non-interioced  VGA  coior 
monitor  with  Tilt/Swivei 
l>ase. 

incredible  Diamond  Stealth 
VGA  graphics  cord  with  1MB 
RAM  and  Sierra  DAC 
(32,000-1-  colors)  p/us 
WinRiX  drawing  softwarel 
Microsoft  Mouse,  Microsoft 
Windows  and  DOS,  plus  2  out 
of  3  Windows  applications: 
Lotus  1-2-3,  Ami  Pro  2.0,  and 
Freelance  Graphics! 

■  Shadow  RAM  and  EMS  sup- 
port for  enhanced  perfor- 
mance. 

ZEOS/RS  lOI-lcey 
SpaceSaver  Iceyboard. 

■  High-speed  ZEOS  I/O  with 
two  serial,  one  parallel  & 
one  game  port  built  in. 

■  7-16, 1-8  bit  expansion  slots. 
Math  coprocessor  support 
for  '386. 

'  Rugged  ZEOS  SpaceSaver 
case  with  two  cooling  fans 
for  added  reliability  and 
product  life. 

■  Seven  drive  bays  and  our 
high-capacity  power  supply 
now  with  its  own  built-in 
surge  suppressor. 
Includes  ZEOS  24-Hour- 
a-Day  Tolt-Free  Technical 
Support  and  Customer 
Satisfaction  paclcoge. 

ORDER  NOW  TOLL  FREE 

Fax  Orders:  612-633-132S 
Government:  800-245-2449 
TDD  Orders:  800-228-5389 
Outside  U.S.  and  Canada: 

612-633-6131 
MasterCard,  VISA,  Am  Exp. 
Discover,  Z-Card,"  COD  and 
Leasing  programs. 
GSA  #GS00K91AGSS176 
Open  24  Hours  a  Day. 
365  Days  a  Yearl 


Computers 

Nowf 

Tafe¥)ur  Pick.We'11  ShipToday ! 


RIGHT  NOW. 
GUARANTEED!' 

Yes,  we 
can  ship 
your  new 
ZEOS '386  or 
'486  today!  We've 
built  up  an  extra  supply  of 
the  hottest  selling  computers 
in  America  in  their  most 
popular  configurations. 

Here's  how  it  works.  We  have 
these  incredible  ZEOS  '386  and 
'486  color  VGA  systems  pre- 
built  and  ready  to  ship.  While 
supplies  last,  we  will  snip  any  of 
these  systems  to  you  the  day  you 
order  subject  to  these  conditions: 

1.  Your  order  must  be  received 
by  1PM  Central  Time  M-R 

2.  Credit  Cards  are  subject  to 
authorization. 

3.  Orders  must  be  for  ZEOS 
'386  or  '486  systems  config- 
ured as  shown  here.  Any 
other  systems  or  upgrades 
are  custom-built  and  will 
take  slightly  longer. 

*OUR  GUARANTEE  TO  YOU: 

If  we  accept  your  order  for 


immediate  shipment  and 
fail  to  ship  your  system  under 
the  conditions  outlined,  we 
will  ship  it  at  our  expense  as 
soon  as  it  is  ready. 

This  offer  is  good  only  as  long 
as  these  pre-built  systems  re- 
main in  stock;  please  give  us  a 
call  to  verify  availability.  This 
offer  does  not  apply  to  other 
ZEOS  systems  or  custom  con- 
figurations. 

IMMEDIATE  SHIPMENT  IS  ONLY 
PART  OF  THE  STORY. 

These  are  not  just  any  com- 
puter systems.  They're  the  high 
performance,  high  quality  ZEOS 
upgradable  systems.  Packing 
all  the  ZEOS  value  that  has  won 
PC  Magazine  Editors'  Choice - 
nine  times! 

So  why  not  give  us  a  call 
right  now.  If  we  hear  from  you 
by  1:00  this  afternoon,  we'll 
get  your  new  system  on  the 
way  to 
you  today! 
Call  now 
Toll  Free 
800-423- 
5891. 
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Color  Portables 


^SUMMARY     OF  FEATURES 

Color  Portables 


List  price  (tested  configuration)  PC  Magazine 
usually  compares  the  prices  of  similarly  equipped 
machines,  but  the  configurations  for  these  color 
portables  defy  standardization.  We  therefore  provide 
the  price  of  each  system  as  delivered  to  PC  Magazine 
and  tested  by  PC  Magazine  Labs 

The  tested  configurations  of  all  the  systems  in 
this  section  include  DOS  50.  Some  vendors  also 
bundle  Microsoft  Windows  3.1  with  their  systems. 

Distribution  channel  Some  machines  are  sold 
directly  through  mail  order,  others  through  dealers 
Dealers  have  previously  offered  discounts  of  25 
percent  or  more  off  the  list  price:  however,  an 
industry-wide  price  restructuring  has  cut  these 
discounts  in  many  cases  PC  Magazinewews  a  1 5 
percent  discount  as  typical. 

Weight/ travel  weight  Each  notebook's  weight 
includes  the  weight  of  the  battery.  The  travel  weight 
adds  that  of  the  AC  adapter  brick  and  power  cord.  For 
AC-powered  systems  without  batteries,  we  report 
only  one  weight,  which  includes  the  power  cord 

Keys:  total,  function,  cursor  The  table  describes 
each  color  portable's  built-in  keyboard:  the  total 
number  of  keys,  the  number  of  function  keys  (1 0  or 
12).  and  the  number  of  cursor  keys  (0. 4.  or  8).  If  you 
have  only  4  cursor  keys  and  you  need  to  access  PgUp. 
PgDn.  Home,  or  End,  you  must  hold  a  function  key 
and  tap  one  of  the  arrow  keys— an  inconvenient 
extra  step. 

Motherboard  manufacturer  Some  machines  are 
based  on  motherboards  made  by  major  manufactur- 
ers, although  their  other  components  may  vary 

The  chip  set  manufacturer  makes  the  logic 
connecting  the  CPU  with  the  other  functions 
managed  by  the  system  board 

The  BIOS  version  (or  date)  can  affect  PC  Magazine 
Labs'  benchmark  test  results  A  machine  with 
another  BIOS  may  perform  differently. 

System  shadowing/Video  shadowing  Shadow 
RAM  is  a  technology  that  loads  system  BIOS  or  video 
BIOS  from  slower  ROM  into  faster  RAM  on  boot-up. 
offering  enhanced  performance  speed.  Shadowing 
uses  RAM  located  between  640K  and  1  MB. 


Proprietary  expansion  port  Some  machines  have 
an  expansion  port  that  lets  you  connect  the  system 
bus  to  an  external  device,  such  as  an  expansion 
station  or  external  floppy  disk  drive. 

Expansion  slots  refers  to  standard-type  expansion 
slots  that  accommodate  ISA  or  EISA  add-in  cards,  and 
in  this  case  do  not  include  internal  modem  or  memory 
slots.  All  the  systems  included  here  support  an 
internal  modem  Company-provided  modem  options 
are  listed  later  in  this  table. 

An  expansion  unit  also  called  a  docking  station  or 
expansion  station,  provides  additional  space  for 
standard  expansion  cards  and  hard  disks,  tape  drives, 
and  floppy  disk  drives. 

Screen  manufacturer  Most  vendors  purchase  liquid 
crystal  displays  from  outside  sources. 

The  video  chip  set  manufacturer  makes  the  logic 
that  drives  the  LCD  screen  and  any  external  monitor 
hookup  The  chip  set  and  video  memory  determine  the 
maximum  external  resolution  and  number  of 
simultaneous  colors  the  external  monitor  can  display. 

Maximum  external  colors  Lowering  an  external 
monitor's  resolution  usually  increases  the  number  of 
colors  it  can  display. 

Internal  modem  options  describes  the  functions 
and  compression  schemes  of  the  vendor's  modem 
options.  Unless  otherwise  noted,  data  modems  run  at 
2.400  bits  per  second  and  fax  modems  at  S.600  bps.  A 
9.600-bps  fax  modem  has  send-and-receive  fax 
capabilities  at  9.600  bps  and  also  has  2,400-bps  data- 
modem  capability  We  also  identify  send-only  fax 
modems  Such  fast  modems  benefit  from  built-in  data 
compression  and  error  correction.  MNP 5  compression 
is  the  most  widespread  form  of  data  compression  in 
use  and  includes  MNP  2  through  MNP  4  error  control. 

V  42  error  control  is  an  emerging  standard,  as  is 

V  4Zbis  compression,  which  includes  V  42  error 
control  and  MNP  5  compression  Whenever  possible, 
you  should  consider  MNP  5  compression  as  a 
minimum  requirement 

The  AC  adapter  siz^  can  vary  significantly  among 
machines  with  similar  power  needs. 


The  rated  battery  life  is  the  vendor's  rating  for  the 
internal  battery  or  batteries.  PC  Magazine  Labs 
independently  tests  the  battery  life  and  reports  the 
results  of  our  Battery  Rundown  and  ZDigit  Rundown 
tests.  The  ZDigit  test  lets  each  notebook  use  its 
power-conservation  features,  while  the  Battery 
Rundown  test  gives  a  worst-case  result.  We  also 
indicate  the  battery  charge  time  with  the  unit  on 
and  off.  as  reported  by  the  vendors. 

The  battery  weight,  amp/hour  rating  shows  the 
battery's  weight  in  pounds,  as  well  as  how  long  that 
battery  is  rated  to  deliver  a  current  of  1  ampere  per 
hour  You'll  notice  a  wide  discrepancy  among  battery 
sizes  and  power  ratings  in  this  issue 

The  battery-powered  systems  in  this  review  all 
include  power-conservation  features,  such  as 
automatic  display  dimming  or  blanking,  automatic 
hard  disk  power-down  (a  common  feature), 
slowing  or  halting  the  CPU,  and  removing  power 
from  peripherals  such  as  I/O  ports  (modem  and 
serial  portsi  when  the  machine  is  not  in  use  More 
advanced  power-management  features  include 
standby  mode,  whereby  a  system  preserves  its 
current  state  in  memory,  via  a  secondary  battery  in 
most  cases;  and  hibernation,  in  which  the  system's 
state  IS  written  to  the  hard  disk  The  latter  ensures 
that  the  system  never  loses  its  information  when 
battery  power  fails. 

All  systems  in  this  section  include  at  least  a  one-year 
parts-and-labor  warranty:  Dolch  extends  that 
coverage  a  second  year  for  labor  only.  See  the 
individual  reviews  for  each  vendor's  support  policies. 

Furthermore,  every  system  was  certified  by  the 
Federal  Communications  Commission  with  a  Class  B 
rating  This  shows  that  an  electronic  device  has 
sufficiently  low  radio-frequency  emissions  to  be  used 
in  the  home.  Portable  PCs  must  have  a  Class  B 
certification  To  verify  any  system's  status,  you  may 
dial  up  the  Public  Access  Link,  the  FCC's  own  bulletin 
board  service,  at  301-725-1072 
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►summary    of  features 


Colon  Pop'tahles 

Companies  listed  in  alphabetical  order 

■  =  YES     □  =  N0 

DP  E  D  1  T  0  R  S' 

r.  .T  C  H  0  1  C  1 

AST 
Premium  Exec 
386SX/25C 

Compaq 
Portable  486C 

Dell  System 
325NC 

Dolch  P  AC. 
486-SOE 

Dolch  PAC. 
486-33E 

List  price  (tested  configuration) 

$3,595 

$9,017 

$4,047 

$16,937 

$15,442 

Processor  type  and  speed 

AMDAm386SXL/25 

Intel  486DX/33 

Intel  386SL/25 

Intel  486DX/50 

Intel  486D)(/33 

Hard  disk  capacity 

80MB 

120MB 

84MB 

420MB 

420MB 

Microsoft  Windows  3.1 

■ 

□ 

■ 

□ 

□ 

Distribution  channel 

Dealers 

Dealers 

Direct 

Dealers 

Dealers 

Dimensions  (HWD,  in  inches) 

2.5x11.5x9 

5.5x15.6x11 

2.5x11x8.5 

9.5x15.5x8.5 

9.5x15.5x8.5 

Weight/travel  weight  (pounds) 

7.5.8.7 

17 

7.3.8.6 

21.1 

20.5 

Display  area  (H  x  W,  in  inches) 

5.3x7.3 

6.5x8.5 

5.6x7.4 

6.5x8.5 

6.5x8.5 

Keys:  total,  function,  cursor 

82.10.8 

101.12,4 

85.12.4 

86,12,4 

86.12,4 

Mothertnard  manufacturer 

AST 

Compaq 

Dell 

AIR 

AIR 

Chip  set  manufacturer 

WD 

Compaq 

Intel 

Intel 

Intel 

BIOS  version  (or  date) 

AST  2.00 

Compaq  386E3 

Phoenix  1,01  A 

Phoenix  1 .01 

Phoenix  1.01 

Setup  in  ROM/Password  in  ROM 

■  ■ 

■  ■ 

■  ■ 

■  □ 

■  □ 

System  shadowing/Video  shadowing 

■  ■ 

■  ■ 

■  ■ 

□  ■ 

■  ■ 

Memory  and  Disk  Drives 

Installable  RAM 

4MB-8MB 

2MB-32MB 

4MB-12MB 

4MB-32MB 

4MB-32MB 

User-installable 

■ 

■ 

■ 

□ 

□ 

External  processor  RAM  cache 

None 

None 

64K 

128K 

128K 

Available  hard  disk  sizes 

BOMB.  80MB, 
120MB 

120MB.  210MB 

60MB.  84MB 

120MB,  240MB. 
420MB 

120MB.  240MB. 
420MB 

I/O  and  Expansion 

Parallel,  serial,  mouse  ports 

1,1,0 

1.1,1 

1.1,1 

1.1.0 

1,1.0 

Proprietary  expansion  port 

□ 

■ 

□ 

□ 

□ 

Expansion  slots 

None 

2  32-bit  EISA 

None 

6  32-bit  EISA 

6  32-bit  EISA 

Expansion  unit 

□ 

□ 

□ 

□ 

□ 

Video 

Screen  manufacturer 

Sanyo 

Sharp 

Sharp 

Hitachi 

Hitachi 

Type  of  display 

Passive 

Active 

Passive 

Active 

Active 

Maximum  simultaneous  colors 

16 

256 

16 

256 

256 

Video  chip  set  manufacturer 

Cirrus 

Compaq 

WD 

C&T 

C&T 

Simultaneous  external  display 

■ 

■ 

□ 

■ 

■ 

Maximum  external  resolution 

800  x  600x16 

640  x  480  x  256 

800  x  600x16 

800  x  600x16 

800  x  600x16 

Maximum  external  colors 

16 

256 

256 

65.000 

65.000 

Modem 

Internal  modem  options 

2,400-bps  ($249), 
9,600-bps  fax 

($499).9.60G-bps 
send-fax($349) 

2.400-bps  ($319) 

9,600-bps:  fax 
($149).  fax  with 
MNP  5  ($299), 
data/fax  ($599) 

2.400-bps  ($124) 

2.400-bps  ($124) 

AC  Adapter  and  Battery 

AC  adapter  size  (inches) 

5.5x2.3x1.5 

N/A 

2x5.5x3.1 

N/A 

N/A 

Rated  battery  life  (hours) 

2 

N/A 

3 

N/A 

N/A 

ZDigit,  Battery  Rundown  test  scores  (hours:minutes) 

2:31.2:12 

N/A 

4:59,2:53 

N/A 

N/A 

Charge  time  while  on,  off  (hours) 

3,3 

N/A 

8,3.5 

N/A 

N/A 

Battery  weight,  amp/hour  rating 

0.9  lbs,  5.7Ah 

N/A 

1.6lbs,2,2Ah 

N/A 

N/A 

Display/hard  disk  power-down 

■  ■ 

N/A 

■  ■ 

N/A 

N/A 

CPU/peripherals  power-down 

■  ■ 

N/A 

■  ■ 

N/A 

N/A 

Standby/Hibernation 

N/A 

N/A 

N/A 

*  The  travel  weight  of  the  Micronics  MPon  450  includes  the  3  8-pound  Color  Mpression  display  panel  N/A— Not  applicable  This  product  uses  AC  only 

AIR — Advanced  Integration  Research,  AST— AST  Research  Inc .  C&T — Chips  &  Technologies  Inc  ,  DTI — Display  Technologies  Inc  .  UMC— United  Microelectronics  Coip .  WO — Western  Digital 
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Dolch  P  AC. 
386-33C 

IBM  PS/2 
Model  CL57SX 

MIcronics 
Mport  450 

NEC  ProSpeed 
486SX/C 

NEC  UHraLHe 
SL/25C 

Toshiba 
T6400DXC 

Toshiba 
T6400SXC 

Toshiba 
T4400SXC 

$12,511 

$6,410 

$12,795 

$8,099 

$5,999 

$9,948 

$8,648 

$7,699 

Intel  3860X/33 

Intel  386SX/20 

Intel  4860X2/50 

Intel  486SX/20 

Intel  38651725 

Intel  486DX/33 

Intel  486SX/25 

Intel  486SX/25 

420MB 

BOMB 

230MB 

120M6 

BOMB 

200MB 

120MB 

85MB 

□ 

□ 

■ 

■ 

■ 

□ 

□ 

□ 

Dealers 

Dealers 

Dealers 

Dealers 

Dealers 

Dealers 

Dealers 

Dealers 

9.5x15.5x8.5 

3x13x11 

4x15x12.3 

4  3x15.5x14.8 

2.5x11  5x95 

45x15,5x10.5 

4.5x15.5x10.5 

2x8x11.5 

19.5 

11.4.13.7 

14.6.18.4* 

17.8 

7.2, 8.8 

13.3 

13.3 

7.8, 9.5 

6.5x8.5 

6.5x8.5 

6x8 

6.5x8.5 

6x7.5 

6.5x8.5 

6.5x8.5 

6x7.5 

86.12,4 

84.12.4 

82.10,0 

91.12,4 

78.12.4 

101.12.8 

101.12.8 

82,12,8 

Dolch 

IBM 

MIcronics 

NEC 

NEC 

Toshiba 

Toshiba 

Toshiba 

UMC 

IBM 

C&T 

Intel 

Intel 

Toshiba 

Toshiba 

Toshiba 

AMI  (July  1991 1 

IBM  (Feb.  1992) 

Phoenix  0.10  PI  8 

Phoenix  E486SX1.0 

Phoenix  386SL  1.0 

Toshiba  1.30 

Toshiba  1.30 

Toshiba  3/06E92 

□  ■ 

■  ■ 

■  □ 

□  ■ 

■  ■ 

□  ■ 

□  ■ 

■  ■ 

■  ■ 

□  ■ 

■  ■ 

■  ■ 

■  ■ 

■  □ 

■  □ 

■  □ 

4MB-32MB 

2MB-16MB 

0-32MB 

2MB-20MB 

2MB-10MB 

4MB-20MB 

4MB-20MB 

4MB-20MB 

□ 

■ 

■ 

■ 

□ 

■ 

■ 

■ 

64K 

None 

None 

None 

64K 

None 

None 

None 

120MB.  240MB, 
420MB 

BOMB 

120MB.  230MB 

120MB,  240MB 

BOMB,  120MB 

120MB,  200MB 

120MB.  200MB 

85MB,  120MB 

1.1,0 

1.1.0 

1,2,0 

1,1.2 

1,1,1 

1,1.1 

1,1.1 

1,1.1 

□ 

■ 

□ 

■ 

■ 

■ 

■ 

■ 

6 16-bit  ISA 

None 

1 16-bit  ISA 

1  32-bit  EISA 

None 

1 16-bit, 
1  8-bit  ISA 

1 16-bit. 
18-bit  ISA 

None 

□ 

□ 

□ 

□ 

$899 

□ 

□ 

$999 

Hitachi 

DTI 

Sharp 

Hitachi 

NEC 

Sharp/DTI 

Sharp/DTI 

Sharp 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

256 

256 

256 

256 

16 

256 

256 

256 

C&T 

IBM 

Cirrus 

WD 

Cirrus 

WD 

WD 

WD 

■ 

■ 

■ 

■ 

■ 

□ 

□ 

■ 

800  x  600x16 

640  x  480  x  256 

800  x  600x16 

1,024  x  768x16 

800  x  600x16 

640  x  480  x  256 

640  x  480  x  256 

640  x  480  x  256 

65.000 

4.096 

256 

256 

256 

180.000 

180.000 

256 

2,400-bps  ($124) 

9,600-bps  fax 
($3651 

None 

2.400-bps  (S299), 
9.60G-bps  fax 
($499) 

2,400-bps  ($2991, 
9,600-bps  fax 
($499) 

2,400-bps  ($199). 
2.400-bps  V.42bis 
($259).  9.600-bps 
data/fax  ($699) 

2.400-bps  ($199). 
2.400-bps  V.42bis 
($259).  9,600-bps 
data/fax  ($699) 

2.400-bps  ($199), 
2.400-bps  V.42bis 
($259),  9,600-bps 
data/fax  ($699) 

N/A 

3.5x8x2 

N/A 

N/A 

2x2.5x8 

N/A 

N/A 

6x3x2 

N/A 

1 

N/A 

N/A 

1 

N/A 

N/A 

3 

N/A 

1:09.0:50 

N/A 

N/A 

2:17.1:11 

N/A 

N/A 

4:05.2:26 

N/A 

2.1 

N/A 

N/A 

15.3 

N/A 

N/A 

4.1.5 

N/A 

0.8lbs.1.4Ah 

N/A 

N/A 

1lb.l.7Ah 

N/A 

N/A 

2  3lbs,2.4Ah 

N/A 

■  ■ 

N/A 

N/A 

■  ■ 

N/A 

N/A 

■  ■ 

N/A 

■  ■ 

N/A 

N/A 

■  ■ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

■  □ 
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Laptops  Auaanus 
THE  COMPLETED  PC 

The  Power  Behind 
Notebook  Accessories 

While  using  a  notebook  PC  often  involves 
trade-offs,  the  right  accessories  can  transform 

your  notebook  into  a  no-compromise  computer. 

by  Jeff  Greenberg 


way,  remaming  competitive  tiuoughout 

Its  active-matrix  color  VGA  screen  was 
among  the  best  we've  seen.  Toshiba  re- 
ceives its  10.4-indi  color  panels  from  two 
sources:  Display  Technologies,  the 
Toshiba-IBM  (Japan)  joint  venture,  and 
Sharp  Electnmics.  Oambined  with  a 
Western  Digital  video  chip  set,  this  note- 
book proved  to  be  among  the  fastest 
video  performers.  Ihe  T6400DXC's 
200MB  Conner  CP-30204  hard  disk  also 
proved  to  be  very  fast,  while  its  120MB 
sibUng,  the  T6400SXC,  turned  in  a  re- 
spectable score. 

Toshiba  sells  the  T6400  series  through 
the  dealer  channel,  so  look  for  discounts 
where  you  shop.  Extras  include  a  $259  in- 
temal  2,400-bps  V.42bis  modem  and  a 
plastic  or  leather  carrying  case. 

TMIIIA  T440ISXG 

The  Toshiba  T4400SXC  is  small  and  light, 
and  it  has  great  color.  Virtually  identical 
to  the  486  monochrome  T4400SX  re- 
viewed earlier,  in  "Fitting  the  World  In- 
side Your  Briefcase"  (with  one  colorful 
difference),  the  $7,699  active-matrix 
T4400SXC  offers  the  same  superior  per- 
formance, design,  and  construction  but 
adds  an  exceptional  display  as  well. 

The  stir  that  this  2S-MHz  486  caused 
on  our  video  tests  was  due  to  more  than 
just  the  outstanding  quality  of  its  active- 
matrix  exAot  displays  Its  Western  Digital 
WD90C30  video  chip  set  with  51 2K  of 
video  RAM  placed  second  to  the 
Compaq  Rntable  486C  on  our  video  and 
Graphics  Winmark  testa  And  it's  not  just 
pretty;  it's  also  fast. 

Our  one  complaint  was  that  the 
T4400SXCS  8.S-inch  screen  is  about  an 
inch  smaller  diagonally  than  that  of  its 
nKmodmme  counterparts^  Its  other  test 
scores  were  similar  to  those  of  the  mono- 
chrome portables,  with  one  exception. 
Active-matrix  color  plus  the  high-perfor- 
mance video  diip  set  combined  to  de- 
crease the  life  of  the  T4400SXC's  nickel 
cadmium  battery  to  2  hours  21  minutes — 
some  27  minutes  shorter  than  the  mono- 
chrome T4400SX,  The  T4400SXC  has  the 
same  power-conservation  features  as  the 
monochrome  version  and  supports  the 
same  options  its  monochrome  siblings  do. 

To  back  up  its  line  of  portables,Toshiba 
covers  all  its  systems  with  a  one-year  war- 
ranty on  parts  and  labor  and  supplies  toll- 
free  technical  support.— O/iver  Rist  □ 
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he  most  frequent  reason 
for  buying  a  portable  is 
to  have  computing  capa- 
bility on  the  road.  But  to 
yield  any  real  benefit,  it 
is  usually  necessary  to  transform  a  por- 
table computer  into  your  own  personal 
portable  computing  system  by  adding  ac- 
cessories and  upgrades.  To  help  in  this 
process,  we've  put  together  a  brief  guide 
to  products  that  help  make  your  note- 
book a  more  efficient  tool.  Many  compa- 
nies provide  similar  products,  however, 
and  we  regret  that  we  cannot  mention 
them  all.  What  follows  should  give  you 
some  good  ideas  on  vdiere  to  begb  your 
search  for  the  right  accessories. 

lEinm  M  TMCi 

While  traveling,  mobile  professionals 
need  to  communicate  with  the  rest  of  the 
world.  A  wide  variety  of  modems  are 
available  to  accomplish  this  (for  a  review 
of  portable  modems,  see  "Portable  and 
Fast:  Sizzling  Modems  to  Go"  in  this 
issue's  Communications  feature).  How- 
ever, a  standard  modem  is  not  always 
enough. 

Not  all  telephones  are  cooperative 

enough  to  offer  a  modular  RJ-11  tele- 
phone connector.  To  use  a  modem  in 
these  situations,  Unlimited  Systems  Corp. 
(San  Diego.  California;  800-275-6354, 
619-277-3300)  offers  Konexx  handset 
adapters  ($99  to  $149).  These  devices  are 
placed  between  the  telephone  base  and 
the  handset  In  cases  where  the  handset 


cannot  be  unplugged  from  the  base,  alli- 
gator clips  and  instructions  enable  the 
user  to  wire  the  Konexx  directly  to  the 
handset  electronics. 

If  a  handset  adapter  is  not  a  feasible 
option,  an  acoustic  coupler  may  be  what 
you  need.  Unlimited  Systems  also  offers 
the  $149  Konexx  Koupler  (reviewed  in 
New  &  Improved,  February  11,  1992). 
Information  Machines  (Woodland  Hills, 
California:  818-884-5779)  makes  an 
acoustic  coupler,  the  $179  MA-100, 
which  straps  to  a  telephone  handset.This 
product  works  with  any  modem  (includ- 
ing fax  modems)  and  can  transmit  at 
speeds  up  to  9,600  bits  per  second  on 
telephones  equipped  with  electronic  mi- 
crophones. Even  on  older  phones  with 
carbon  microphones,  you  can  expect 
2,400-bps  speeds. 

For  the  traveler  who  wants  to  be  pre- 
pared for  any  potential  communications 
problems.  Computer  Products  Plus  of- 
fers the  Road  Warrior  Toolkit  (Hunting- 
ton Beach,  California;  800-274-4277, 714- 
847-1799).  The  kit  mdudes  a  handset 
adapter,  an  acoustic  coupler,  an  RJ-1 1  Y 
connector,  and  tools,  all  in  a  convenient 
carrying  case.  At  $279.95,  it  isn't  cheap, 
but  the  company  also  offers  a  basic  set  of 
tools  for  $49.95;  additional  tools  and  dif- 
ferent combinations  of  tools  are  also 
available. 

If  you  won't  have  access  to  a  tele- 
phone, you  might  consider  a  cellular  or 
radio  modem.  Spectrum  Information 
Technologies  (Dallas.  Texas;  214-630- 
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17 "TRINITRON  CRT 


VERY  HIGH  RESOLUTION 


COLOR  CAUBRATION  SYSTEM 


LOW  EMISSION  DESIGN 


Th, 


.he  Mitsubishi  Diamond  Pro™  17  is  the  ideal  Windows™  monitor  for  desktop 
publishinjj,  tjeneral  business,  multimedia  or  entr>  -level  CAD.  It  offers  a  large  display  with 
the  most  compact  enclosure  of  any  17"  flat-square  or  Trinitron  monitor. 

The  auto-scanning,  high-resolution  Diamond  Pro  17  has  a  vertically  flat,  square- 
cornered  CRT  and  features  Mitsubishi's  DigiCon'^  digital  convergence  control  and  the 
Diamond  Match  CxAor  (Calibration  System  tor  color-critical  applications.  It's  compatible 
with  all  medium-  and  high-resolution  graphics  standards  from  VGA  through  1280  x  1024 
at  60  Hz  non-interlaced  as  well  as  the  popular  flicker-free  1024  x  768  high  refresh  rates 
up  to  76  H:  non-interlaced. 

For  more  information,  call  Mitsubishi  Electronics  at  1-800-843-2515.  In  Canada, 
call  1-800-387-9630  or  in  Mexico  91-800-83456. 

A  MITSUBISHI 

INFORMATION  SYSTEMS  DIVISION 

Mitsubishi  Eloctronics  America,  Inc.,  Infurmation  Systems  Division,  5665  Plaza  Drive,  Cypress,  CA  90630. 
Mitsubishi  Electric  Sales  Canada,  inc.,  4299  14th  Avenue,  Markham,  Ontario  L3R  0J2. 

®  1992  Mitsubishi  Electronics  America,  Inc.  All  trademarks  or  rcKisicred  trademarks  are  the  property  of  their  respective  holders. 
Actual  unretouchcd  screen  image  prixluccd  from  Mixlcm  Medium  Inc.  (RenderSlor  2). 
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9825)  manufactures  a  line  of  adapters  that 
enable  standard  modems  to  communicate 
via  a  cellular  phone.  Each  adapter  works 
with  a  few  different  cellular  phone  mod- 
els, and  new  models  are  being  released 


800-458-3550, 617-252-6300).  This  device 
combines  an  Ethernet  network  controller 
with  a  V.32bis  modem  capable  of  speeds 
up  to  57.6  kilobits  per  second.  Net- 
Modem/E  allows  the  remote  user  to  com- 


^0/Session 


1)*lton  Itehnologies'  CO/Sauion,  Mlcrocom's  Carbon  Copy  Plus 


every  month.  For  applications  that  re- 
quire one-way  transmission,  Skytel 
(Washington,  D.C.;  800-527-3508,  202- 
408-7444)  offers  the  $399  pager. 
Skystream,  which  can  download  alphanu- 
meric messages  transmitted  through  a  se- 
rial port. 

The  type  of  communications  you  will 
be  using  determines  what  you  will  need  in 
addition  to  a  modem.  File  transfer,  the 
simplest  type  of  communications,  can  be 
accomplished  with  a  modem  communica- 
tions package  such  as  Crosstalk  (Digital 
Communications  Associates,  Alpharetta, 
Georgia:  800-348-3221,  404-442-4000), 
and  Procomm  (Datastorm  Technologies, 
Columbia,  Missouri;  314-443-3282). 

For  more  complex  data  transactions 
with  the  home  office,  a  remote  operating 
environment  may  be  required.  For  in- 
stance, the  portable  computer  is  config- 
ured to  behave  as  a  remote  screen  and 
keyboard  for  the  host  desktop  computer. 
Any  task  that  can  be  done  on  the  desktop 
can  now  be  done  remotely  on  your  por- 
table. Here  are  some  of  the  most  popular 
remote-LAN  access  packages:  the  $199 
Carbon  Copy  Plus  (Microcom.  Norwood, 
Massachusetts:  800-822-8224,  617-551- 
1000),$195  CO/Session  (Triton  Technolo- 
gies, Iselin,  New  Jersey:  800-322-9440, 
908-855-9440),  and  $179  Norton 
pcAnywhere  (Symantec/Peter  Norton 
Group,  Cupertino,  California:  800-441- 
7234,408-253-9600). 

An  alternative  method  that  doesn't  re- 
quire a  dedicated  PC  back  at  the  office  is 
to  use  the  $1,699  Shiva  NetModem/E 
(Shiva  Corp.,  Cambridge,  Massachusetts; 


pute  as  if  connected  directly  to  the  net- 
work, but  at  a  slower  access  speed. 

FINDING  MORE  ROOM  FOR  STORAGE 

Despite  recent  advances  in  2.5-  and  3.5- 
inch  disk  technology,  many  portable  users 
still  find  they  need  more  storage  capacity. 
Luckily,  there  is  a  wide  variety  of  portable 
storage  devices  to  augment  the  limited 
capacity  of  today's  portable  computers. 
Most  of  these  devices  communicate  with 
the  portable  computer  through  the  paral- 
lel port,  resulting  in  slower  but  usually  ac- 
ceptable performance. 

Disctec  (Winter  Park.  Florida;  800- 
553-0337,  407-67 1-55(M))  manufactures 
battery-powered  external  hard  disks  with 
removable  disk  cartridges  ($295  to 
$1,145). These  cartridges  are  available  in 
capacities  up  to  120MB  with  average  seek 
times  of  19  to  21 
milliseconds.  In  ad- 
dition, Disctec  of- 
fers a  line  of  bat- 
tery-powered 
nonremovable  hard 
disks  with  capaci- 
ties up  to  120MB. 

BSE  Co.  takes 
a  somewhat  differ- 
ent approach  (Flag- 
staff, Arizona:  602- 
527-8843).  BSE 
manufactures  exter- 
nal hard  disk  enclosures.  An  AC-powered 
enclosure  can  house  any  available  3.5- 
inch  hard  disk,  and  a  battery-powered  en- 
closure can  house  any  2.5-inch  unit.  Cost- 
ing $199  each,  the  products  let  you  make  a 


portable  storage  system  out  of  the  latest 
available  hard  disk  technology. 

Other  manufacturers  that  offer  por- 
table hard  disks  include  Simplicity  Com- 
puting (New  York,  New  York;  800-275- 
6525,  212-229-1625)  and  Sysgen  (located 
in  Milipitas,  California;  800-821-2151, 
408-263-4411). 

One  possible  alternative  to  hard  disks 
is  the  $1,149  Bernoulli  Transportable  90 
portable  hard  disk  (Iomega  Corp.,  Roy, 
Utah;  800-456-5522, 801-778-1000).  Used 
in  conjunction  with  the  Bernoulli  Parallel 
Port  Interface,  this  product  gives  the  mo- 
bile user  a  high-speed  hard  disk  that  can 
store  up  to  90MB  on  a  removable  car- 
tridge. 

If  you  don't  want  to  carry  an  external 
hard  disk  or  purchase  an  internal  upgrade, 
you  might  consider  data-compression 
software.  Packages  like  the  $47  PKZIP 
(PKWare,  Brown  Deer,  Wisconsin;  414- 
354-8699),  and  LHA,  a  Japanese  com- 
pression program  that's  also  a  PC  Maga- 
zine Editors'  Choice  winner  ("Squeeze 
Play,"  October  15, 1991),  compress  files 
for  storage  and  transmission.  Both  are 
shareware  and  can  be  downloaded  from 
Section  16  (Gen  Utils  Library)  of  the 
Utilities/Tips  Forum  on  PC  MagNet. 
While  still  effective,  these  packages  re- 
quire the  user  to  decompress  each  file 
manually  before  use. 

A  new  generation  of  compression  soft- 
ware that  eliminates  the  need  for  manual 
intervention  has  recently  become  avail- 
able. Companies  such  as  Stac  Electronics 
(Carlsbad,  California;  800-522-7822, 619- 
431-7474)  and  AddStor  (Menlo  Park, 
California;  800-732- 
3133,  415-688-0470) 
now  produce  soft- 
ware (Stacker  and 
SuperStor,  respec- 
tively) that  performs 
transparently,  auto- 
matically compress- 
ing files  as  they're 
written  to  disk  and 
decompressing 
them  as  they're  read 
("Double— No- 
Triple  Your  Hard 
Disk  Space  With  On-the-Fly  Data  Com- 
pression Utilities,"  January  28, 1992). 

For  some  people,  extra  disk  space  is 
not  necessary,  and  a  portable  tape  drive 
will   suffice.  QuanTech  International 


318  PC  MAGAZINE  AUGUST  1992 


Cl: 


Micnisoft"  Wmdws*  is  capable  of  great 
:uid\«)ii(ierful  tilings. 

But  if  TOu're  luiiong  tlie  ni:uiy 
whiw  ln«ied  tlie  fnistration  of  llie  0. 
\mm\)\  for  the  gnqihic;!)  confusion  of 
Prognun  Man;^;er.  rekix. 

Voure  ;ib()ut  to  dLsoAer  what  h;iif 
a  million  deligliled  DOS'iuul  net\\^ork 
users  ;ilre:u.l\  know 

That  the' 
shortest  dlstiuice 
betwivnuiiuuid 
\t)urpn)granbLs 
stniiglitllinxigli 
Direct /Vxess!" 

Itstlieworlds 
hest-sellingmenu- 
ingsofnr.uv. /\nd  as 
s(K)n;Lswu  install 
it\ou'll  understiuidwh). 

1  )ia'Ct  Access  searches  your  disk, 
g;itliers  \ourprogr.uns  into  logical 
gnftijis  :uk1  builds  iikmiu  scaviis  just  like 
the  one  \ou  see  at  tlie  top  of  tills  p;ige. 

.'Mlbyilself 

lliat's  riglit.  fou  just  bad  it  and 
brgetlL 

\Xliene\'eryui  want  an  application, 
allvouhawto 


DIRECT 

ACCESS 


do  is  hit  one  key 

Or.  if  \ou  pa'fer  click  one 
mouse. 

The  more  applications  \x)u  have 
on  \ourdisk.  the  more  you'll  deliglit  in 
Direct  .Access. 

'I1iat'sbecausel'n)gramManaj?erin- 
sLslson  grouping  your  prognuns  into  ti\e 
arbitniry  categories:  "Windows  /\j)pli- 
catioas,"  "Non-Windcnw  .Applications. " 
".Accessories."  "(iiuues'mid  "M;un." 
.Not ven  intuitive,  ell? 


Direct  Access,  on  the  ( )ther  hand, 
gKtsyou  a  multitude  of  utteriy  sensible 
prognini  gnnipings-  F  of  them. 

And  tliat  doesn't  count  the  custom- 
ized ones  you  dream  up  yourself. 

%  hat  does  ;ill  this  me;ui  to  you? 

It  means \ui  GUI  gL't  to  a  spreadsheet 
bv  sim|)lv  clicking  "S|)a';uLsheet."  Suin- 


Direcl  Access 
searchesmir 
ImixI  (Iktk.  groups 
your  cilijyliailions 
lofiiailly  ami 
^e)ieniles  menus 
aiidsuhnieiius 
automaliailly. 
All  you  hare  lo  do 
is  point  tiiui  dick. 


moi  1  a  w  oal  j  )n  K;ess(  )r  by  stroking  "  W" 
.And  ;iccess  a  I  )BMS  by  sek-cting,  \ou 
guessed  it. "IMibase." 

Vou  GUI  even  p;irk  vourfavorite  pno- 
gnuiis  riglit  on  llie  main  menu  and  ask 
fortliembyn;uiie. 

I  ie\.  we  didn't  c;ill  it  Direct  Access  for 
notliing. 

If  llie  only  P(;\Txi'rerespoasiblefor 
isllK'oneoinourdesk.  Direct  Access  is 
valuiible.  inda'd. 

^        But  ifvDu're  responsible  for  a 
§r    department  full  of  PCs,  Direct 
^l^ess  is  priceless. 
JlP^uddenlv  all  of  \our  Windows 
and  1 )( )S  asers  c:ui  foltow  the  same 
qiiii '  convenient  mute  to  their  ap- 
plic.  Ills. 
"  :  it  ;ill  those  IH  Is  are  networked, 
soiiuicii  the  tx'tler  Because  you  can 
inst;ill  -  ;ukI  customize  -  Direct 
i\s  oil  e\er\lx)dy's  wx)rkstatioii  with- 
it  k-aving  yours 

V)u  can  decide  tbrNourself  precisely 
wtiogeLs access towliicli  menu  items. 

And  prevent  ika  ice  users  from  even 
looking  AWth. 

There's  more.  A  krt  more.  So  pkJ<  up 
tlK' phone.  l)iall-8()()-(r7-1848. 

We'll  tell  you  :ilv)ut  our  one-year 
nKMies-Uickgiuinuiteeiuidourvaunled 
toll-free  aLstomersujiport. 

Wliicli  \nu  GUI  :iccess  directly,  24 
Iwursadav. 


CIRCLE  288  ON  READER  SERVICE  CARD 


319 

Cci 


COVER  STOBY 

Laptop  Accessories 


(Wilmington,  Massachusetts;  800-950- 
9327,  617-221-7555)  and  Valitek  (Am- 
herst, Massachusetts;  800-825-4835, 413- 
549-2700)  both  provide  such  devices. 
Each  interfaces  to  the  PC  through  the  par- 
allel port,  but  Valitek  also  offers  drives 
with  both  parallel  and  serial  interfaces.  In 
addition,  the  Quan-Tech  drive  has  a  SCSI 
port.  Quan-Tech 's  units  range  from  $995 
to  $2,495;  the  highest-capacity  drive  is 
525MB.  Valitek's  drives  range  from  $  1 ,595 
to  $2,095,  and  each  stores  a  more  modest 
60MB  to  250MB.  For  those  who  require  a 
full  line  of  storage  devices.  Micro  Solu- 
tions (DeKalb,  Illinois;  815-756-341 1)  of- 
fers its  Backpack  family  of  external  hard 
disks,  floppy  disk  drives,  and  tape  drives; 
prices  range  from  $299  to  $825. 

If  you  need  access  to  data  on  a  CD- 
ROM,Toshiba  America  Information  Sys- 
tems (Irvine,  California;  800-334-3445, 
714-583-3000)  and  NEC  Technologies 
(Wood  Dale,  Illinois;  800-632-4636,  708- 
860-9500)  offer  portable  battery-powered 
CD-ROM  drives.  Both  products  are  de- 
signed with  SCSI  interfaces  and  have  op- 
tional parallel-port  adapters  that  work 
with  almost  any  PC  Many  SCSI  devices  in 
general  support  parallel-port  interfaces, 
but  just  as  many  do  not.  To  support  these 
drives,  Trantor  Systems  (Fremont,  Cal- 
ifornia; 510-770- 
1400)  has  developed 
the  $229  MiniSCSI 
Plus.  This  little  adap- 
ter converts  almost 
any  parallel  port  to  a 
SCSI  host  adapter. 

One  big  limitation 
in  the  use  of  por- 
tables is  the  power 
that  drives  them. 
Statpower  Technolo- 
gies (Point  Roberts, 
Washington;  604-420- 
1585)  offers  a  full  line  of  power  accessories. 
Its  converter  (12  volts  to  120  volts)  plugs 
into  a  cigarette  lighter  and  lets  you  use  an 
AC  portable  in  a  car.  It  can  also  recharge 
the  batteries  of  notebook  computers  that 
do  not  offer  auto  adapters.  Statpower's 
portable  battery  pack  can  extend  the  life  of 
a  battery-powered  portable  and  even  give 
limited  battery  life  to  AC  portables. 

POINTING  IN  THE  RIQNT  DIRECTION 

To  improve  your  portable's  keyboard, 
Genovation  offers  a  family  of  keyboards 


and  numeric  keypads  that  attach  to  a 
computer's  printer  port  (Irvine,  Califor- 
nia; 714-833-3355).  The  company  also  of- 
fers a  special  adapter  that  enables  any 
ATor  PS/2  keyboard  to  be  used  through 
the  serial  port. 

Many  people  think  a  portable 
computer's  user  interface  is  limited  to  the 
keyboard,  but  Microsoft  Windows  users 
need  a  mouse.  (We  reviewed  the  major 
products  in  this  category  in  our  issue  of 
October,  15. 1991.)  Logitech  (Fremont, 
California;  800-231-7717.  510-795-8500) 
and  Microsoft  Corp.  (Redmond,  Wash- 
ington; 800-426-9400,  206-882-8080) 
dominate  the  market  with  their  pointing 
devices,  which  mount  to  the  side  of  most 
portables.  Logitech's  TrackMan  Portable 
costs  $169;  the  Microsoft  BallPoint 
Mouse  lists  for  $175. 

Appoint  (Paso  Robles,  California; 
800-448- 11 84, 805-239-8976)  offers  a  few 
alternatives  to  traditional  mice  and 
trackballs.  Thumbelina  ($99)  is  a  minia- 
ture trackball  that  measures  just  1.6 
inches  square  and  easily  fits  in  one  hand, 
while  the  Appoint  MousePen  ($99)  is  held 
like  a  pen,  allowing  users  to  "draw"  their 
commands.  Appoint  has  recently  an- 
nounced Viper,  a  miniature  mouse  that 
reportedly  operates  on  any  surface  at  any 
angle. 

A  final  alterna- 
tive to  the  tradi- 
tional mouse  is  the 
$49.95  No  Mouse 
for  Windows  (from 
Abacus  Software, 
Grand  Rapids, 
Michigan;  800-451- 
4319,  616-698- 
0330).  This  soft- 
ware-only package 
for  Windows  pro- 
vides pointer 
movement  and  selection  using  the  keys  on 
the  keyboard  (reviewed  in  First  Looks, 
January  28,1992). 

SEEING  MORE  CLEARLY 

Two  cursor-enhancement  products,  the 
$49.95  Cursorific!  (Apex  Software.  Reno. 
Nevada;  800-728-7650),  which  we  re- 
viewed in  New  &  Improved,  March  17, 
1992;  and  the  $49.95  Magic  Cursor  (Fan- 
fare Software.  Northridge,  California; 
818-886-8787)  enlarge  your  cursor  on 
hard-to-read  LCD  screens.  Both  pack- 


ages let  you  customize  your  cursor  as  well. 
Microsoft's  newest  mouse  driver.  Version 
8.1,  performs  the  same  function  and  can 
even  leave  behind  a  "mouse  trail"  for  the 
slowest  of  laptop  displays. 

The  newest  generation  of  LCDs,  espe- 
cially the  active-matrix  color  panels,  pro- 
vide a  vast  improvement  over  the  screens 


on  the  market  a  few  years  ago.  Nonethe- 
less, the  screens  are  not  always  as  read- 
able as  we  would  like.  SkiSoft  offers  two 
software  packages  to  improve  the  charac- 
ter-based world  (Lexington,  Massachu- 
setts; 800-662-3622,  617-863-1876).  The 
$129.95  Eye  Relief  for  Laptops  is  a  text 
editor  with  adjustable-size  type;  the 
$49.95  No- Squint  II  provides  a  large  cur- 
sor for  use  in  most  DOS  character-based 
applications. 

While  Eye  Relief  provides  editing  that 
is  easy  on  the  eyes,  the  $69.95  Laptop 
Ultra  Vision  offers  improved  readability 
to  users  of  most  character-based  applica- 
tions (Personics,  Maynard,  Massachu- 
setts; 800-445-331 1 , 508-897-1575).  Ultra- 
Vision  allows  you  to  adjust  the  character 
size,  cursor  size,  and  shape,  and  gray- 
scale/color settings.  It  also  stretches 
character-based  screens  to  the  full  display 
capability  of  your  notebook's  LCD. 

Along  with  visual  output,  some  appli- 
cations call  for  audio.  Media  Vision  (Fre- 
mont, California;  800-348-7116,  510-770- 
8600)  has  announced  a  new  product,  an 
"audio  port"  called  the  Media  Vision 
CD  PC.  This  small  battery-powered  sound 
module  attaches  to  the  parallel  port  of 
any  PC,  so  it  is  perfect  for  portables  short 
on  internal  expansion. 

PROTECTING  YOURSELF 

Security  is  becoming  an  increasing  con- 
cern for  all  computer  users,  and  it  is  espe- 
cially important  for  owners  of  portables. 
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SCREAMING  SPEED  YOU 

Windows  Accelerators,  from  $299 


Where  we're  going,  there  are 
no  speed  limits.  ATI  Graphics 
Accelerators  boost  graphical 
applications  like  Windows  to 
escape  velocity  -  and  beyond. 

ATI  Graphics  Accelerators 
have  been  awarded  PC 
Magazine's  Editors'  Choice, 
PC  Computing  Most  Valuable 
Product,  Byte  Award  of  Merit 
and  many  other  industry  awards. 

The  ATI  8514.ULTRA  and 
GRAPHICS  ULTRA  deliver 
resolutions  from  VGA  upward. 
They  propel  640  x  480,  800  x  600, 
1024x768  and  true  1280x  1 024 
modes  to  over  24  times  the 
speed  of  Super-VGA  adapters 
in  up  to  256  dazzling  colors.  It's 
like  transforming  your  386  into  a 
powerful  486  -  instantly. 


Our  CRYSTAL  Fonts  and 
flicker-free  refresh  rates  - 
up  to  76  Hz  -  CRYSTALize 
Windows  with  "near  laser 
quality"  text,  readable  down  to 
5  points  even  on  14"  monitors. 
We've  also  equipped  the 
GRAPHICS  ULTRA  with  a 
Microsoft-  compatible  mouse  - 
and  a  down-to-earth  price  that 
will  definitely  give  you  no  cause 
to  scream  -  except  perhaps 
with  amazement. 

ATI  Graphics  Accelerators 
support  Windows  3.0  and  3.1, 
DOS,  OS/2,  AutoCAD,  and  other 
PC-based  environments  and 
applications. 

Don't  let  Windows  slow  you 
down.  Accelerate  your  PC  to 
the  max  with  ATI. 
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Corporate  Management  Group  (Austin, 
Texas;  800-880-9980.  512-329-8220) 
makes  security  products,  including  a  pass- 
word system,  data-encryption  software, 
and  various  types  of  locks  to  prevent  un- 
authorized access  to  the  floppy  disk  drive 
or  keyboard.  Datamedia  Corp.  (Nashua, 
New  Hampshire;  603-886-1570)  offers  an 
access  control  system — the  $95  Se- 
curecard/100 —  based  on  the  "something 
known  and  something  possessed"  scheme 
that  is  used  by  automatic  teller  machines 
(ATMs).The  package  includes  a  specially 
manufactured  copy-protected  disk  and  a 
password,  file  encryption  utilities,  and 
suspend/resume  drivers 
to  prevent  illicit  system 
access. 

Despite  the  best  se- 
curity efforts,  theft  may 
occur.  IDX  Technolo- 
gies offers  the  $49  Com- 
puter Owner  Protection 
(COP)  program  (Setauket,  New  York; 
800-645-5404,  516-689-9866).  If  a  COP- 
equipped  computer  is  recovered  by  po- 
lice, they  can  forward  a  special  code  it 
produces  to  an  800-number  service  bu- 
reau that  will  identify  the  registered 
owner  of  the  stolen  property. 

DOCKING  BAYS  AND  DESKTOP  CONNECTIONS 

While  portable  computers  are  designed 
with  travel  in  mind,  most  of  today's  note- 
books are  powerful  enough  to  serve 
double  duty  as  desktop  computers.  But  to 
fulfill  this  type  of  functionality,  they  usu- 
ally need  additional  expandability  and 
connectivity.  The  latest  generation  of 
docking  stations  from  the  major  laptop 
manufacturers — companies  such  as 
AT&T.  Compaq,  GRiD,  NEC,  Toshiba, 
and  Zenith  Data  Systems— provide  just 
that.  ZDS  (Buffalo  Grove.  Illinois:  800- 
523-9393;  708-808-5000)  has  developed  a 
special  low-cost  docking  unit  that  lets  you 
connect  your  Z-Note  notebook  computer 
(which  unfortunately  was  not  ready  in 
time  to  be  included  in  "Notebook  PCs: 
Fitting  the  World  Inside  Your  Briefcase," 
in  this  issue)  to  all  of  the  cables  required 
for  the  desktop  environment.  With  one 
simple  snap,  the  $149  Readydesk  Port 
Replicator  connects  the  ZDS  notebook 
with  an  enhanced  parallel  port,  a  serial 
port,  two  PS/2  ports  (keyboard  and 
mouse),  a  Super  VGA  video  port,  and  a 
plug  for  AC  power. 
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A  healthy  third-party  docking-station 
market  also  exists.  For  those  who  want 
more  slots  or  drive  bays,  Axonix  (Salt 
Lake  City.  Utah;  800-866-9797,  801-466- 
9797)  offers  a  line  of  third-party  expan- 
sion units  with  enough  room  for  up  to 
eight  slots,  two  3.5-inch  drive  bays,  and 
two  5.25-inch  bays.  These  units  are  com- 
patible with  most  of  the  major  portables 
equipped  with  an  expansion  port  or  slot. 
Another  alternative  comes  from  Lightek 
(Kent,  Ohio;  216-673-5358).  In  addition 
to  units  that  connect  to  portables  with  ex- 
pansion ports  and  slots,  Lightek  has  an  ex- 
pansion station  that  connects  through  the 


parallel  port,  so  it  can  be  used  with  almost 
any  portable  (or  desktop)  computer  avail- 
able. 

For  those  who  are  looking  to  expand 
older  Toshibas,  WonUnder  Products 
(Minneapolis,  Minnesota;  612-334-3211) 
offers  an  expansion  slot  that  mounts  to 
the  bottom  of  most  Toshiba  notebook 
computers,  the  $498  WonUnder  Cradle. 
And  the  $595  Central  Station  provides 
network  access,  one  parallel  port,  and  two 
serial  ports  to  any  computer  with  a  paral- 
lel port  (Artisoft, 
Tucson,  Arizona: 
800-846-9726.  602- 
293-4000). 

An  expansion 
unit  may  be  overkill 
if  the  only  desktop 
connectivity  you  re- 
quire is  networking. 
A  number  of  com- 
panies, including 
Accton  Technology 
(Fremont,  Califor- 
nia: 800-926-9288. 
510-226-9800),  D-Link  Systems  (Irvine, 
California:  714-455-1688),  IQ  Technolo- 
gies (Bothell.  Washington;  800-227-2817, 
206-483-3555),  and  Xircom  (Calabasas, 
California;  800-874-7875,  818-878-7600) 
have  developed  network  adapters  that 
connect  to  the  parallel  port.  Xircom's 
$495  Pocket  Ethernet  Adapter  II  is  the 
most  well  known  and  currently  supports 


Xircom's  Pockat  Ethernet  Adapter  II 


faster  transmissions  to  systems  that  sup- 
port an  enhanced  parallel  port. 

Megahertz  Corp.  (Salt  Lake  City, 
Utah;  800-527-8677, 801-272-6000)  offers 
another  way  to  circumvent  the  speed  limi- 
tation of  the  parallel  jx)rt:  it  manufactures 
a  line  of  network  cards  that  are  attached 
to  the  high-speed  bus  connector  available 
on  most  Toshiba  portables.  Since  these 
adapters  connect  directly  to  the  system 
bus,  they  perform  at  the  same  rate  as  typi- 
cal network  cards. 

Many  portable  computer  users  also 
have  a  desktop  computer  that  is  already 
connected  to  a  LAN.  For  them,  the  $149 
Lap2Lan  may  be  the  an- 
swer (East  Coast  Soft- 
ware, Atlanta,  Georgia; 
800-829-8713,  404-455- 
8773).  This  package 
contains  software  and  a 
parallel-port  cable  that 
connect  the  laptop  to 
the  desktop.  The  software  allows  the  two 
computers  to  share  the  network  card  in 
the  desktop,  giving  the  laptop  direct  ac- 
cess to  LAN  resources. 

For  other  users,  access  to  the  desktop 
computer  may  be  all  that  is  needed.  In  this 
case,  a  parallel-  or  serial-port  file-transfer 
utility  may  be  the  best  solution.  Traveling 
Software  (Bothell,  Washington;  800-343- 
8080,  206-483-8088)  dominates  the  mar- 
ket with  its  popular  $169.95  LapLink  Pro 
(reviewed  in  "LapLink  Pro:  Full-Fea- 
tured Support  for 
Simpler  Needs," 
February  25, 1992). 
Rupp  Technologies 
provides  file  trans- 
fer utilities  as  well 
(New  York,  New 
York;  800-852-7877, 
212-517-7775). 

Many  of  the  ac- 
cessories designed 
for  portable  com- 
puters connect  to 
the  system  through 
the  parallel  port.  Some  of  these  devices 
have  a  pass-through  parallel  port  so  a 
printer  can  still  be  used  when  the  device  is 
attached.  For  those  devices  that  do  not 
have  a  pass-through  connector,  Xircom 
has  developed  a  parallel-port  multiplexer. 
This  small  adapter  converts  a  portable 
computer's  single  parallel  port  into  two 
parallel  ports,  allowing  for  the  simulta- 
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neous  connection  of  two  parallel  devices. 

Most  accessories  add  new  functional- 
ity to  the  portable  computer,  but  some- 
times all  you  need  is  more  memory  and  a 
larger  hard  disk.  Most  major  manufactur- 
ers offer  upgrades,  but  their  prices  tend  to 
be  high.  Apricom  (San  Diego,  California; 
800-458-5448,  619-271-4880)  and  King- 
ston Technology  (Fountain  Valley,  Califor- 
nia; 800-835-2545,  714-435-2600)  are  two 
of  the  many  vendors  that  offer  more  af- 
fordable memory  upgrades.  Laptop  Solu- 

Whtle  most  accessories 

add functionality, 
sometimes  all  you  need 
is  more  memory  and  a 
larger  hard  disk. 

tions  (Houston,Texas;  800-683-6839, 713- 
789-0878)  manufactures  approved  hard 
disk  upgrades  for  AT&T,  Tandy,  and 
Toshiba  pwrtables. 

A  CASE  TO  CARRY  IT  IN 

After  you  have  selected  your  accessories, 
the  next  step  is  to  choose  a  case  to  carry 
them  in.  Most  computer  manufacturers 
offer  custom  cases  for  their  laptops,  but 
there  is  also  a  wide  variety  of  third-party 
cases.  Solidex  offers  one  of  the  broadest 
lines  of  cases,  including  its  new 
Compushield  line,  which  ranges  from 
$49.99  to  $169.99  (San  Dimas,  California; 
800-722-1888,  714-599-2666).  Targus 
(Buena  Park,  California;  714-523-5429) 
offers  an  oversize  leather  case  that  can 
carry  a  computer,  printer,  and  desk  full  of 
file  folders. 

Other  manufacturers  to  check  out  in- 
clude Tenba  (New  York,  New  York;  800- 
221-6650,  212-966-1013),  Note  Tote 
(Issaquah,  Washington;  800-344-7890, 
206-392-9475),  and  Innovative  Manufac- 
turing (Miami,  Florida;  305-836-1035). 

If  you'd  like  to  find  out  more  about 
laptop  accessories  and  expansion  possi- 
bilities, consult  product  catalogs  that  spe- 
cialize in  portable  computers.  1\vo  such 
catalog  vendors  are  Computer  Products 
Plus  (800-274-4277)  and  The  Complete 
Portable  (Prospect  Heights,  Illinois;  800- 
328-4827  ext.  3317, 708-577-6342).  □ 


Save  Disk  Space 


PKZIP  version  2.0 

"I'KZIP  is  the  tindisintWd  chainjnon  of 
data  compression"  -  BYTE  Maiiiizine 

"It  I  PKZIP  I  comhinrs  bUi/.ing 
decompression  times  and  excellent 
WORLD  CLASS       compression  sjH-ed"  •  PC  Maiiazine 
AWARD 

PKWARE  introduces  the  next  generation  of  its  award  winning 
compression  utility,  giving  even  greater  performance  levels 
than  achieved  with  previous  releases  of  the  software.  PKZIP 
compresses  and  archives  files,  saving  disk  space  and 
reducing  file  transfer  time. 

Software  developers,  you  can  significantly  reduce  product 
duplication  costs  by  decreasing  the  number  of  disks 
required  to  distribute  your  applications.  Call  for  Distribution 
License  information. 

Put  Your  Executables  on  a  Diet 

PKLITE  increases  your 
valuable  disk  space  by 
compressing  executable 
(.EXE  and  .COM)  files  by  an 
average  of  45%.  The 
operation  of  PKLITE  is 
transparent,  all  you  will 
notice  is  more  available  disk 
space! 


Software  Develop>ers,  save  disk  space  and  media  costs  with 
smaller  executables.  You  can  distribute  your  software  in  a 
compressed  form  with  PKLITE  Professional.  PKLITE 
Professional  also  gives  you  the  ability  to  compress  files  so 
that  they  cannot  be  expanded,  hindering  reverse 
engineering  of  your  programs. 


INC. 


9025  M.  Deerwood  Drive    Brown  Deer,  Wl  53223 
(414)  354-8699    Tax  (414)  354-8559 

PKZIP  S  W.OO       PKLITE  $46.00       PKLITE  Professional  $146.00 
Please  add  $3.50  S*H  per  package  in  the  US  fit  Canada.  $5.00  overseas. 
Wisconsin  residents  add  5%  stale  sales  tax  &  applicable  county  sales  tax. 
Visa  and  Meistercard  accepted,  no  COD  orders. 
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ORCLE  089  ON  READER  SERVICE  CARD 


You  may  have  noticed  most 
personal  laser  printers  are 
pretty  much  the  same. 

So  although  you'd  like  a 
personal  laser  to  adapt  to  your 
way  of  working,  it's  mostly  the 
other  way  around. 

So,  besides  lots  of  fonts, 
speed,  and  paper  capacity,  we 
gave  our  KX-P4410  personal 
laser  printer  two  features  you'll 
find  intelligent  indeed.  One  lets 
you  proof  the  first  copy  of  a 
multiple  printout,  before  out- 
putting  the  remainder  The  other 
is  automatic  shutdown,  for  those 
of  you  who  use  delayed  printing. 
Together,  they  help  you  print 
intelligently.  And  complement 
the  PCL  4-compatible  4410's 
full  range  of  features  that  give 
you  the  look  you  want. 

Like  28  internal  fonts,  side- 
loading  font  card.  512K  standard 
memory,  expandable  to  4.5 
megabytes.  And  flexible  paper 
handling,  with  a  200-sheet 
multi-purpose  cassette, 
accommodating  letter  and  legal 
sized  sheets  plus  envelopes - 
without  changing  cassettes. 
All  this  and  a  true  5  pages-per- 
minute  pnnt  speed! 

You'll  find  these  same 
features  on  our  PCL  5-compatible 
KX-P4430...and  more!  For 
example,  8  outline  and  28  bit- 
mapped fonts;  1  MB  RAM 
expandable  to  5  MB;  and  our 
SatinPrint""  resolution 
enhancement 


Panasonic"  personal  laser 
printers.  Performance  by  design. 
For  the  Panasonic  dealer 
nearest  you,  call  us  toll-free  at 
1-800-742-8086. 


Panasonic 

Office  Au:oi"ia:  on  "^j 


Printers,  Computt  '-. 
Peripherals,  Copiers,  Typewriters 
and  Facsimiles. 
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SMALL,  LIGHT,  AND  CAPABLE 

Portable  Printers 
Deliver  a 
Triple  Play 

These  seven  printers  weigh  no 
more  than  7  pounds  each  with 
AC  adapters  and  batteries,  and 
they  deliver  quality  text  output 
for  under  $500  (street  price)  in 
their  standard  configurations. 
Some  are  suitable  for  use  on  the 
desktop,  as  well  as  on  the  road. 


rom  the  executive  sending 
out  letters  while  on  the  road, 
to  the  traveling  salesperson 
outputting  presentations  on 
transparencies,  to  the  field 
representative  generating  draft  reports 
before  leaving  a  site,  users  are  finding 
that  portable  printers  help  make  the  por- 
table office  more  of  a  reality  today  than 
ever  before. 

Manufacturers  sold  about  290,000 
portable  printers  in  1991,  up  from  210,000 
in  1990,  according  to  BIS  Strategic  Deci- 
sions of  Norwell,  Massachusetts.  BIS 
projects  sales  of  some  840,000  portable 
units  (or  one  of  every  dozen  printers 
sold)  in  1995. 

As  the  market  has  grown,  so  have  the 
options  for  users.  For  example,  the  tiny 
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Portable  Printers 


Citizen  PN48  Notebook  Printer  intro- 
duced last  year  gave  travelers  a  portable 
they  could  live  with.  Weighing  only  2.2 
pounds  without  its  battery,  the  Citizen 
PN48  packs  easily  alongside  a  notebook 
PC  and  generates  hard  copy  that  might 
almost  have  come  from  a  laser  printer. 
The  newer  Toshiba  ExpressWriter  201 
nearly  matches  the  Citizen  PN48  in  size, 
though  not  in  output  quality. 

Despite  the  current  and  projected 
sales  increase  of  portable  printers,  how- 
ever, the  market  for  printers  positioned 
as  laptop  accessories  is  finite.  Because 
not  every  laptop  user  requires  a  portable 
printer,  portable  printer  sales  don't  come 
close  to  laptop  purchases.  (BIS  calculates 
that  1.5  million  portable  computers  were 
sold  in  1990  and  1.9  million  in  1991,  and 
it  projects  sales  of  4  million  in  1995.) 

Recognizing  that,  some  manufactur- 
ers are  trying  out  options  to  attract  a  dif- 
ferent class  of  buyer.  They  offer  portable 
printers  that  can  also  serve  as  desktop 


units — a  handy  alternative  for  users  who 
require  on-the-road  printing  only  on  oc- 
casion or  who  plan  extended  trips  away 
from  the  office. 

Weightier  systems,  such  as  the  new 
Kodak  Diconix  701  Printer  (7  pounds  in- 
cluding all  its  options),  don't  travel  nearly 
as  well  as  the  Citizen  PN48,  but  offer 
tradeoffs  in  speed  and  convenience.  The 
Kodak  701,  for  instance,  includes  a  built- 
in  30-page  sheet  feeder.  The  Canon  BJ- 
lOex  Bubble  Jet  Printer,  a  slightly  revised 
version  of  Canon's  venerable  BJ-lOe, 
straddles  the  gap  between  both  worlds 
with  its  low  5.3-pound  weight  (including 
battery  and  adapter)  and  optional  sheet 
feeder,  which  can  be  detached  in  just  a 
few  seconds. 

Keep  in  mind,  however,  that  while 
several  of  the  products  reviewed  here  will 
suffice  as  small-footprint  desktop  ma- 
chines, none  provide  both  the  speed  and 
full  range  of  features  you  can  expect  from 
a  comparably  priced  desktop  model. 


HIGHLIGHTS 


Portable  Printers 


THE  SEVEN  portable  printers  re- 
viewed here  cost  under  $500  street 
price,  provide  quality  text  output,  and 
come  in  compact  packages.  The  heav- 
iest, the  Kodak  Diconix  701  Printer, 
weighs  only  7.0  pounds  (with  AC 
adapter  and  battery),  while  the  tiny 
Citizen  PN48  Notebook  Printer 
weighs  a  mere  3.8  pounds  with  all  its 
options. 

PRODUCTS  LIKE  the  Citizen  PN48 
and  the  nearly  identical  Toshiba 
ExpressWriter  201  are  the  prime 
candidates  for  users  who  are  fre- 
quently on  the  road.  Some  of  the 
other  units  are  aimed  at  users  who 
'    need  a  desktop  printer  that  can  also 
make  the  occasional  road  trip.  The 
Kodak  701.  for  example,  offers  desk- 
top-like convenience  with  its  built-in 
sheet  feeder. 

OF  THIS  ROUNDUP  ,  onlvthe  Kodak 

Diconix  180si  Printer  specifically 
•   claims  support  of  continuous  feed  pa- 
l    per,  courtesy  of  its  internal  tractor 
t   feed  mechanism. 


ALL  BUT  ONE  of  these  printers  sup- 
port batteries  as  extra  cost  options 
(ranging  from  $50  to  $125).  The  DEC- 
jet  1000  is  AC-only. 

THE  PRINTERS  reviewed  here  break 
down  into  two  categories.  The  Citizen 
PN48  and  the  ExpressWriter  are  ther- 
mal fusion  printers;  the  rest  rely  on  ink 
jet  technology. 

THE  COSTS  per  page  for  the  thermal 
fusion  printers  range  from  36  to  41 
cents,  assuming  a  single  use  of  their 
multistrike  ribbons  and  2,5(X)  charac- 
ters per  page.  The  ink  jet  printers  pro- 
vide per-page  costs  of  less  than  12 
cents. 

THE  DOWNSIDE  to  ink  jet  technology 
is  that  for  most  of  these  printers  the 
ink  tends  to  smear  before  drying  or 
if  it  gets  wet. 

THE  CITIZEN  PN48  took  the  lead  with 
its  output  quality,  but  the  Kodak  701 
and  the  DECjet  were  overall  speedier 
performers. 


REVIEW  CRITERIA 

To  be  reviewed  in  this  roimdup,  each 
printer  had  to  support  a  battery  option 
or  weigh  under  10  pounds  including  sheet 
feeder  (or  both)  and  had  to  have  been 
introduced  or  substantially  revised  since 
PC  Magazine's  November  26,  1991,  an- 
nual printer  issue. 

Products  that  made  the  cut  include  the 
$499  Brother  HJ-lOOi  Ink  Jet  Printer  (a 
licensed  version  of  the  Canon  BJ-lOe), 
the  $329  DECjet  1000,  the  $399  Kodak 
Diconix  180si  Printer,  the  $549  Kodak 
Diconix  701  Printer,  and  the  $499  To- 
shiba ExpressWriter  201.  The  Express- 
Writer  is  based  on  a  mechanism  similar 
to  the  Citizen  PN48's,  but  offers  only  half 
of  that  unit's  360-dot-per-inch  (dpi)  reso- 
lution. 

Even  though  the  best-selling  $499 
Canon  BJ-lOex  and  the  $469  Citizen 
PN48  are  neither  new  nor  significantly 
changed  since  we  last  reviewed  them,  we 
included  these  past  PC  Magazine  Edi- 
tors' Choice  winners  to  see  how  well  they 
stack  up  against  the  new  offerings. 

The  $529  Data  General  Model  6694, 
a  repackaged  version  of  the  discontinued 
Kodak  Diconix  150  Plus,  qualified  for 
this  review,  but  the  company  declined  to 
participate.  The  Axonix  MilWrite,  a 
$1,395  heavy-duty  impact  dot  matrix  of- 
fering, was  not  available  in  its  commercial 
version  in  time  for  testing,  but  it  will  be 
by  the  time  you  read  this. 

Three  additional  offerings  that  were 
reviewed  in  the  November  26, 1991,  issue 
deserve  a  special  mention.  The  8-pound, 
$1,295  Mannesmann  Tally  MT735  in- 
cludes PCL  Level  4  emulation  and  dis- 
tinguishes itself  as  the  only  portable  page 
printer  shipped  to  date.  The  6-poimd, 
$499  Seikosha  LT  20,  an  impact  dot  ma- 
trix portable,  allows  printing  of  carbon 
forms.  Like  the  Brother  HJ-lOOi,  the  $499 
Star  Micronics  StarJet  SJ-48  is  a  repack- 
aged version  of  Canon's  portable  printer. 

WEIGHING  THE  OPTIONS 

Those  who  travel  a  lot  will  want  a  printer 
as  small  and  as  light  as  possible.  Like  the 
Citizen  PN48,  the  Kodak  180si  and  the 
ExpressWriter  each  weigh  between  3  and 
4  pounds,  including  accessories,  and  will 
fit  in  a  briefcase  alongside  a  laptop. 

If  you  expect  your  portable  to  also 
serve  as  a  desktop  printer,  you'll  do  well 
to  focus  more  on  paper-handling  capabii- 
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ities  than  on  size  and  weight.  The 
same  holds  true  if  your  travel 
keeps  you  in  one  location  for  long 
stretches.  Of  the  printers  reviewed 
here,  the  Kodak  701  distinguishes 
itself  as  the  only  model  with  a 
built-in  cut-sheet  feeder.  The  Canon  BJ- 
lOex  and  its  near-twin,  the  Brother  HJ- 
lOOi,  offer  sheet  feeders  as  $90  options, 
but  we  experienced  jamming  problems 
with  both  during  our  evaluation.  The  Ko- 
dak 180si,  with  its  internal  tractor-fced 
mechanism,  stands  out  as  the  only  prod- 
uct reviewed  here  that  specifically  claims 
support  of  continuous-feed  paper. 

Although  BIS  estimates  that  only  U) 
percent  of  portable  printer  owners  actu- 
ally run  the  printers  off  batteries  when 
on  the  road,  all  but  one  of  the  products 
reviewed — the  DECjet — support  bat- 
tery-powered operation.  In  each  case, 
batteries  are  an  extra  cost  option,  ranging 
from  $50  to  $125. 

Those  who  do  plan  to  power  their 
printer  via  a  battery  should  pay  attention 
to  the  number  of  pages  each  model  can 
print  on  a  full  charge.  The  Kodak  701. 
for  instance,  claims  100  pages  per  charge, 
while  the  Citizen  PN48  and  Kodak  ISOsi 
claim  30  pages  or  less. 

THERMAL  VS.  INK  JET 

Each  of  these  printers  employs  near- 
silent,  non-impact  technology.  Based  on 
thermal  fusion  technology,  the  360-dpi 
Citizen  PN48  generates  blacker,  crispcr 
print  than  seems  possible  from  a  dot  ma- 
trix printer  that  is  so  small.  But  the  unit 
does  so  at  a  hefty  cost  per  page:  36  cents 
per  page  using  the  single  strike  ribbon 
(assuming  2,500  characters  per  page), 
though  costs  drop  with  the  multistrikc 
ribbon,  which  can  be  flipped  over  for  a 
second  use.  With  a  ribbon  life  of  about 
25  pages  for  the  single-strike  cartridge, 
you'll  also  need  plenty  of  spares. 

Only  the  ExpressWriter,  which  also 
relies  on  thermal  fusion  technology, 
prints  at  a  higher  cost  per  page  than  the 
Citizen  PN48:  41  cents  per  page,  assum- 
ing a  single  use  of  the  multistrike  ribbon. 
(Reusing  the  ExpressWriter's  multistrike 
ribbon  led  to  ghosting  problems.) 

The  other  products  rely  on  ink  jet 
technology.  The  50-jet,  300-dpi  Kodak 
Diconix  701  and  64-jet,  360-dpi  Canon 
BJ-lOex  (and  Brother  HJ-lOOi)  each 
proved  capable  of  printing  text  with  ad- 


EDITORS'  choic  e 


•  Citizen  PN48  Notebook  Printer 

•  Kodak  Diconix  701  Printer 


Both  the  frequent  and  the  occasional  business  trav- 
eler should  find  a  portable  printer  to  suit  their  needs 
among  the  seven  reviewed  here.  Each  product  has 
merits,  but  two  stand  out  as  winners  in  their  respec- 
tive markets:  the  $469  Citizen  PN48  Notebook 


Primer  and  the  $549  Kodak  Diconix 
701  Printer. 

By  virtue  of  its  low  weight  (3.5 
pounds  with  all  its  options),  the  360- 
dpi  Citizen  PN48  is  a  fine  choice  if  you 
spend  more  time  away  from  the  office 
than  in  it.  With  its  excellent  text  and 
graphics  output .  the  Citizen  PN48  cov- 
ers you  for  everything  from  formal 
correspondence  to  touch-ups  for  a 
presentation.  On  the  downside,  you 
have  to  manually  feed  cut-sheet  pa- 
per, the  36-cents-per-page  cost  is  high, 
and  speed  is  not  this  printer's  forte. 
But  these  problems  won't  keep  away 
frequent  travelers  who  want  the  small- 
est and  lightest  device  available. 

If  you're  looking  for  a  printer  that 
can  serve  both  on  the  desktop  and  on 
the  occasional  road  trip,  you'll  want 
a  device  with  better  paper  handling, 
a  lower  per-page  cost,  and  faster  per- 
formance than  the  Citizen  PN48:  the 
Kodak  Diconix  701  Printer. 

The  Kodak  701  is  unique  in  that  it 
includes  a  built-in  sheet  feeder,  which 
proved  easier  to  work  with  than  did 

mirably  smooth  edges,  but  none  printed 
as  dark  as  the  Citizen  PN48.  The  Citizen 
PN48  also  outshone  all  the  competition 
with  its  graphics  output.  (For  output  ex- 
amples, see  the  Printer  Guide  and  the  in- 
dividual font  samples,  which  are  included 
in  each  review.) 

In  their  favor,  the  ink  jet  printers  each 
provide  a  cost  per  page  of  under  12  cents 
(again  assuming  2,500  characters  per 
page).  But  one  drawback  of  ink  jet  print- 
ers is  that  the  ink  used  by  some  models — 
all  but  the  Kodak  180si  in  this  roundup — 
tends  to  smear  before  drying  or  when 
contacted  with  moisture.  On  the  other 
hand,  the  fairly  dark  print  of  these  capa- 


the  jam-prone  optional  feeders  from 
Canon  and  Brother. 

The  Kodak  701  was  also  one  of  the 
best  performers  we  saw.  managing  48 
cps  in  quality  mode.  Its  Courier  font 
is  fine  for  most  business  uses,  and  its 
graphics  output  is  smooth. 

At  7.0  pounds  (with  a  battery  and 
an  AC  adapter/charger),  the  Kodak 
701  isn't  a  top  choice  for  travelers  con- 
stantly on  the  move.  But  it  will  impress 
anyone  looking  lor  a  small-footprint 
machine  that  can  also  function  as  a 
desktop  device. 

Honorable  mentions  go  Xo  the 
Canon  BJ-lOex  Bubble  Jet  Printer 
and  the  Brother  HJ-lOOi  Ink  Jet 
Printer,  each  at  5.3  pounds  and  $499. 
These  two  offer  lower  per-page  costs 
than  the  Chizen  PN48  in  packages  that 
are  more  modestly  sized  than  the  Ko- 
dak 701 .  The  Kodak  701  is  more  adept 
at  paper  handling,  and  both  it  and  the 
Citizen  PN4.S  provide  better  graphics, 
but  the  Canon  and  Brother  printers  do 
feature  high-quality  text  output  and 
good  speed.  • 

ble  ink  jet  offerings  will  suffice  for  most 
uses,  and  a  typical  print  head  or  ink  car- 
tridge prints  at  least  a  few  hundred  pages. 

BENCHMARK  TEST  RESULTS 

How  much  weight  you  give  a  printer's 
tested  performance  should  depend 
largely  on  whether  your  portable  will 
spend  most  of  its  time  tucked  into  a 
shoulder  bag  or  standing  ready  on  a  desk- 
top. Don't  expect  these  printers  to  match 
the  text  speed  output  of  the  64-nozzle 
desktop  ink  jet  printers  or  the  fastest  24- 
pin  dot  matrix  printer  reviewed  in  last 
year's  printer  issue.  (The  ink  jet  printers 
clocked  in  at  1 1 5  characters  per  second. 
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Benchmark  Tests:  Portable  Printers 


The  DECjet  1000  and  the  Kodak  Diconix  701  Printer  distinguished  themselves 
as  the  two  fastest  performers  of  the  group  on  the  Text  Speed  (Quality)  test.  On  the 
Graphics  Speed  test,  the  Kodak  701  took  top  honors  in  IBM  emulation  mode,  while 
the  Brother  HJ-lOOi  InkJet  Printer  took  the  lead  in  Epson  emulation  mode. 


TEXT SPEED 


The  Text  Speed  test  measures  the  time  it  takes  to  send  and  print  one  copy  of  a  two-page  business  letter  with  1  -inch  margins 
in  10-cpi  type.  The  test  is  performed  twice  for  each  emulation,  once  in  draft  mode  (if  available)  and  once  in  quality  mode. 


Epson  Emulation 

■  Orall    ■  Quality 


IBM  Emulation 

■  Diall    ■  Quality 
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GRAPHICS  SPEED 


The  Graphics  Speed  test  measures  the  time  it  takes  to  send  and  print  two  copies  of  a  graphics  image  created  using  PageMaker 
and  Microsoft  Windows. 


Epson  Emulation 


IBM  Emulation 

Graphics  pages  per  minute 


HOW  WE  TESTED 

Each  of  the  seven  portable  printers  was 
tested  using  a  Compaq  386/25e  running 
Compaq  DOS  5.0  and  equipped  with 
8MB  of  RAM  and  a  310MB  ESDI  hard 
disk  We  used  PC  Magazine  Labs' 
printer  test  suite  to  obtain  the  results 
for  the  Text  Speed  and  Graphics  Speed 
tests. 

Our  Text  Speed  test  is  a  two-page 
business  letter.  For  this  test,  we  report 
the  result  in  each  printer's  highest- 
quality  mode  and  results  in  draft  modes 
for  those  printers  that  support  it 
Speeds  are  reported  in  characters  per 
second 

The  scanned-in  photo  of  associate 
editor  Mary  Kathleen  Flynn  doubles  as 
our  output  sample  and  our  Graphics 
Speed  test  Results  are  reported  in 
graphics  pages  per  minute. 

Both  tests  are  performed  using 
Epson  and  IBM  emulations  |The  To- 
shiba ExpressWriter  201  does  not  sup- 
port an  IBM  emulation,  and  the  Kodak 
Diconix  701  Printer  does  not  support  an 
Epson  emulation.) 

N/A  t — Not  applicable  This  primei  does  not  operate 
in  draft  mode 

N/A  ft — Not  applicable:  This  printer  does  not  sup- 
port this  emulation 


wonsT 


BEST 


WORST 


BEST 


while  the  fastest  24-pin  dot  matrix,  the 
$1,395  NEC  Pinwriter  P93()0.  delivered 
89  cps  in  quality  mode.)  The  portables" 
text  output  speed  is  comparable  with  that 
of  some  of  the  slower  desktop  dot  matrix 
printers  we  looked  at  last  year. 

Under  Epson  emulation,  the  Brother 
HJ-lOOi  turned  in  the  second-best  quality 
text  score  of  42  cps  and  the  fastest  graph- 
ics speed  of  1 .4  graphics  pages  per  minute 
(gppm).  The  DECjet  led  the  field  for 
both  draft  and  quality  text — at  69  cps  and 
49  cps,  respectively — but  dropped  to  sec- 
ond slowest  on  graphics.  The  Express- 
Writer  turned  in  the  slowest  quality  per- 
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formance  ( 1 8  cps)  and  a  lackluster  graph- 
ics score  of  0.5  gppm. 

Under  IBM  emulation,  the  DECjet 
and  the  Kodak  701  turned  in  the  best  text 
performance  in  quality  mode,  clocking  in 
at  49  and  48  cps,  respectively.  But  in  draft 
mode,  the  Kodak  180si  took  top  honors 
at  68  cps.  At  1.4  gppm,  the  Kodak  701 
led  its  competition  on  the  graphics  test, 
with  the  Canon  BJ-lOex  placing  a  distant 
second  at  0.8  gppm.  The  Citizen  PN48 
and  the  Kodak  180si  fared  the  worst  on 
the  quality  text  and  graphics  tests. 

The  differences  in  graphics  speeds  be- 
tween Epson  and  IBM  emulations  can  be 


attributed  in  part  to  the  resolution  of  the 
test  images:  360  dpi  for  the  IBM  Pro- 
printer  emulation  and  180  dpi  for  the 
Epson  LQ  emulation. 

In  most  cases,  PC  Magazine  Labs' 
testing  methodology  specifies  the  use  of 
continuous-feed  paper  when  evaluating 
dot  matrix  and  ink  jet  printers,  whether 
or  not  the  printer  claims  to  support  such 
paper.  This  is  done  to  avoid  the  paper- 
handling  overhead  that  occurs  with  single 
sheets,  whether  fed  by  hand  or  by  a  sheet 
feeder.  Among  the  products  reviewed 
here,  the  Brother  HJ-lOOi,  Canon  BJ- 
lOex,  DECjet,  and  Kodak  701  could  not 
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Serious  About  Cumputing? 
Try  Americj(Is  Most  ExcniNG 
Onune  Servige-For  Free! 


America  Online  Unlocks 
THE  Full  Power  of  Yoor  PC. 

America  Online  is  everything  an  online  service  was 
meant  to  be. 

Need  software?  Download  from  a  selection  of  more 
than  20,000  programs,  all  carefully  reviewed  for 
quality  and  thoroughly  described.  Finding  exactly 
the  software  you  need  has  never  been  easier,  or 
more  reliable. 

Need  advice?  Get  fast  answers  from  PC  experts.  Scan 
for  objective  reviews  on  thousands  of  computing 
products.  Participate  in  live  conferences  and  message 
boards  specializing  in  games,  graphics,  educational 
programs,  utility  programs,  business  and  productivity 
applications,  and  much  more.  It's  like  having  your  own 
consultant  on  call,  24  hours  a  day. 

Easy  To  Use,  Vet  Powerful 

The  award-winning  PC/GEOS'  graphical  interface  lets 
anyone — novice  or  pro — discover  America  Online's 
many  services  with  a  point  and  a  click.  There  are  no 
puzzling  prompts  or  commands  to  get  in  the  way. 

Get  resume  advice  and  career  counseling.  Manage  your 
investments.  Get  the  latest  news  and  weather.  Get 

homework  help  for  the  kids  and  use  a 
searchable,  up-to-date 
encyclopedia.  Join  special 
interest  groups  and  clubs. 
Save  time  and  money  shopping. 
Find  and  book  the  lowest 
airfares.  Entertain  yourself  with 
multi-player  games,  quizzes, 
movie  and  book  reviews, 
horoscopes,  soap  opera  news, 
and  much  more. 

Were  Seriuus  About 
This  Special  Free  Offer! 

We're  so  sure  you'll  love 
America  Online,  we'll  even  give 
you  free  software,  a  free  trial 
membership  and  free  connect 
time  to  try  the  service.  Return 
this  coupon  for  your  free  trial 
membership! 
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Free  Software!  Free  Online  Time! 

□  YES!  Send  me  the  free  software  and  trial 
membership.  I  understand  there's  no  risk  — 
if  I'm  not  completely  satisfied,  I  may  cancel 
without  further  obligation. 
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DISK  SIZE:   □  .S  2.s  Oi.s 

You  must  have  □  a  PC/XT  or  higher;  □  512K  memory  or  higher; 
□  a  hard  drive;  □  a  mouse;  D  a  modem;  □  F.GA  or  Hercules 
monitor  or  above  to  use  America  Online. 
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□  Stock  Quotes  and  Portfolio 
Management 

□  More  than  20,000  Software 
Files  and  Programs 

□  Fast,  Easy  Downloading 

□  Searchable  Online 
Encyclopedia 

□  Powerful  Electronic,Fax,  and 
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□  Microsoft*  Small  Business 
Center 


□  Multi-Player  Graphic 
Games 

□  Access  to  Computer 
Industry  Experts 
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Groups  and  Clubs 

□  Graphic  Windowing 
Interface 
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Tutoring  Sessions 


Mail  this  coupon  in 
today  for  your  FREE 
trial  of  America  Online! 
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Portable  Printers 


accommodate  continuous-feed  paper, 
yet  generally  provided  faster  results  than 
the  Citizen  PN48,  Kodak  180si.  or 
ExpressWriter,  which  were  tested  with 
continuous-feed  paper. 

TNE  FINAL  WORD 

As  with  any  collection  of  printers,  porta- 
ble printers  differ  in  many  ways.  For  ex- 
ample, while  all  of  the  products  reviewed 
here  support  an  Epson  or  an  IBM  emula- 
tion (or  both),  the  Kodak  701  and  the 
DECjet  distinguish  themselves  by  emu- 
lating an  HP  DeskJet.  The  systems  also 
vary  in  the  quality  and  number  of  internal 
fonts,  ranging  from  the  two  included  with 
the  units  from  Citizen  and  Toshiba  to  the 
four  fonts  packaged  with  the  printers 
from  Canon  and  Brother.  In  this  group, 
you'll  also  find  portables,  such  as  the  Ko- 
dak 701 ,  that  support  downloadable  fonts 
and  landscape  printing  of  internal 
fonts.The  access  to  features  from  the  con- 
trol panel  varies  widely;  the  Citizen  PN48 
has  a  1 -character  LED  display  to  help 
you  navigate  its  configuration  menu. 

Microsoft  Windows  users  will  want  to 
check  whether  the  product  comes  with  its 
own  Windows  3.1  driver  (as  do  the  two 
Kodak  offerings),  whether  the  company 
will  provide  a  driver  via  disk  or  BBS  (as 
does  Citizen),  or  whether  Windows  itself 
includes  a  driver  for  that  specific  printer. 
You  will  get  fuller  support  of  your 
printer's  internal  fonts  and  other  features 
with  a  Windows  driver. 

Probably  the  most  important  thing  to 
consider  when  making  your  decision  is 
where  your  printer  will  spend  most  of  its 
time.  A  model  that  seems  too  good  to  be 
true  for  frequent  overnight  travel  might 
prove  woefully  inadequate  if  expected  to 
double  as  your  desktop  printer,  and  vice 
versa.  The  following  reviews  will  help 
you  decide  which  of  these  seven  printers 
best  suits  your  needs. 


Brother  Internalumal  Corp. 

Brother  HJ-100i  Ink  Jet  Printer 

Canon  USA  Inc. 

Canon  BJ-10ex  Bubble  Jet  Printer 


BY  JEFFREY  HSU 

Canon  USA  made  its  impact  on  the  port- 
able printer  market  with  the  Canon  BJ- 
lOe's  high-quality  text  output  and  com- 


►FACT  FILE 


Brother  H  J-IOOi  Ink  Jet  Printer 

Brollwr  Inlcrnatioiud  Corp..  2(H)  Coiummil 
Ln..  Somerset.  N J 08875-6714: 908-356- 
8880;  fax.  908-469-5167 


List  Price:  $499  lincludes  AC  adapter/charger,  power 
and  connecting  cables,  and  one  Ink  cartridge)  Nickel 
cadmium  battery.  $50;  30'page  sheet  feeder.  $90;  extra 
ink  cartridge.  $25 
Requires:  Parallel  port. 

Dimensions  IHWD):  19  x  12  2  x  8.5  inches,  4  2  x 

12  2x85  inches  with  sheet  feeder. 

Weight  4.0  pounds,  4  6  pounds  with  battery,  5  3 

pounds  with  battery  and  AC  adapter 

Emulations:  Epson  LQ-51Q.  IBI^  Proprinter  X24E.  and 

Brother  HJ-100. 

In  Short  A  good  choice  for  use  on  the  desktop  and 
on  the  road,  the  Brother  HJ-lOOi  Ink  Jet  Printer  Is  a 
virtual  clone  of  the  Canon  BJ-IOex  Bubble  Jet  Printer; 
both  offer  the  same  quality  text  output  and  good  speed. 
The  only  real  difference  between  the  two  printers  will 
be  the  street  prices  that  you  find 

ON  READER  SERVICtCAHO 


pact  size.  These  same  features  appear  in 
the  latest  incarnation,  the  $499  Canon 
BJ-lOex  Bubble  Jet  Printer,  which  adds 
an  Epson  LQ  emulation  to  the  existing 
IBM  Proprinter  and  native  emulations.  A 
similar  package,  the  Brother  HJ-lOOi  Ink 
Jet  Printer,  from  Brother  International 

Brothep  Hd-IOOi  InkJet  Printer 


Courier 
Get  your  facts  first 

Prestige  Elite 
Get  your  facts  first 

Get  your  facts  first 

Roman 
Get  your  facts  first 


Corp..  substitutes  the  Brother  HJ-lOO 
emulation  for  the  Canon  emulation,  but 
otherwise  resembles  the  Canon  BJ-lOex 
in  almost  every  detail,  including  list  price. 

The  Brother  HJ-lOOi  is  the  latest 
printer  to  be  based  on  the  Canon's  64- 
nozzle  engine  and  1 .9-  by  1 2.2-  by  8.5-inch 
case.  The  Canon  BJ-lOe  and  the  Brother 
HJ-lOOi  each  weigh  4  pounds  without 
add-ons.  With  battery  and  AC-power 
adapter,  the  traveling  packages  go  up  to 
5.3  pounds. 

TWO  OF  A  KIND 

For  each  ink  jet  printer,  the  list  price  in- 
cludes an  AC  adapter,  one  ink  cartridge, 
and  power  and  connecting  cables.  Even 
the  printers'  street  prices  are  close;  the 
Canon  BJ-lOex  can  be  found  for  around 
$340  and  the  Brother  HJ-lOOi  for  closer 
to  $300.  An  optional  $50  nickel  cadmium 
battery  can  keep  either  printer  going  for 
about  18  pages.  Canon  and  Brother  each 
offer  a  30-page  cut-sheet  feeder  for  $90 
and  extra  ink  cartridges  for  $25  a  piece. 
The  cartridges  print  up  to  700,000  charac- 
ters in  quality  mode,  for  an  output  cost 
of  9  cents  per  page.  In  near-letter-quality 
mode,  the  cost  drops  to  4  cents  a  page 

Canon  BJ-IOex 
Bubble  Jet  Printer 


Courier 
Get  your  facts  first 

Prestige  Elite 
Get  your  facts  first 

Sans  Serif 
Get  your  facts  first 

Roman 

Get  your  facts  first 


because  the  printer  is  using  less  ink. 

The  two  printers  differ  from  each 
other  in  mostly  minor  ways.  For  example, 
the  Canon  has  raised  control  panel  but- 
tons, while  the  Brother  uses  membrane- 
style  buttons. 

Among  the  many  features  the  two 
printers  have  in  common  is  the  inclusion 
of  Roman,  sans  serif.  Courier,  and  Pres- 
tige Elite  fonts.  The  first  two  are  available 
only  under  the  Epson  emulation,  how- 
ever, and  the  latter  under  the  IBM  Pro- 
printer  emulation.  Both  printers  also  pro- 
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Need  it  fast? 


1990  and  1991  World  Class  Awards 
for  Best  Mail-Order  Company 


□  3'/i"  format  available  from  us.  Specify  wtien 
ordering. 

S  package  includes  both  S'U"  and  3'/i"  disks. 
19  3'/i"  format  available  from  manufacturer  by 
request.  Gail  us  for  details. 

CP-copy-protected;  NCP-not  copy-protected. 

The  four-digit  number  next  to  each  product  Is 
the  product's  ITEM  NUMBER.  Please  refer  to  this 
number  when  ordering.  Thank  you. 

SOFTWARE 

We  carry  only  the  latest  versions  of  products.  Version 
numbers  are  current  at  press  time.  Products  listed 
here  in  red  are  Microsoft  Windows  Applications. 

Abracadata  ...  NCR 

5591    BEverytxxJy's  Planner  2.0   49. 

AddStor  ...  NOP 

4090    BSuperStor  2.0  79. 

Adobe  Systems  ...  NOP 

7547    BAdotJe  Type  Manager  2.0  for  Windows  65. 

6591    DAdobe  Illustrator  4.0  for  Windows   389. 

5988    DAdobe  Illustrator  Competitive  Upgrade  189. 
(Entire  Adobe  Type  Library,  from  1  to  265 
is  available.  Call  lor  more  information.) 


AMus  ...  NCP 

8000    DPersuasion  2.1  for  Windows  329. 

1341    OFreeHand  3.1  for  Windows  395. 

1332    □PageMaker4  2forWindows   499. 

6223    BGallery  Effects  for  Windows   139. 

Alpha  Software  ...  NCP 
5104    BAIpha  FOUR  2.0   329. 

Application  Techniques  ...  NCP 
1214    BPizazz  Plus  3.0   79. 

Approach  Software  ...  NCP 


6598    B Approach  1  0  lor  Windows,  /n/ro.  price  139. 

Ares  Software  ...  NCP 
6030    BFontMonger  1 .0  for  Windows  (June  '92)  95. 

Artisoft  ...  NCP 
2455    Lantastic  AE-2  EtherNet  Starter  Kit  4. 1 

(incl.  software,  2  EttierNet  cards,  cable)  479. 

2452    AE-2  EtherNet  Adapter  Card  1 99. 

Atech  Software  ...  NCP 
4797   BAIfType  1 .0  (universal  typeface  converter)  45. 


Simply  Accounting-  | 

Computer  Associates  ...  NCP 

577y  B.  lLL/'.  k.  ."';//;/'/i'.4aiJ///(///;i;  jor  Wiiuhv^ 
— Easy-to-use  entiy  level  accounting  software. 
Includes  General  Ledger,  A/R,  A/P,  Payroll, 
Inventory  Control,  &  Job  Costing.  Includes 
a  primer  &  an  extensive  list  of  features  $119. 


5708  BFastFonts  DOS  $57.  5718  Windows  $57. 
5707    BAH  Fonts  for  Home  45.  5706  Business  45. 


Attitash  Software  ...  NCP 

8846    BWideAngle  2.0   59. 

5183    BAttiTools  1.0   59. 

Automap...  NCP 
2729    BAutomap2.0   49. 

Avery  Dennison  ...  NCP 

6006    B  Label  Pro  1.6  CLaser;   49. 

7336    BLabel  Pro  1 .6  for  Dot  Matrix   49. 

Banner  Blue  Software  ...  NCP 

2088  HOrg  Plus  1.0  for  Windows   125. 

Berkeley  Systems  ...  NCP 

9885    SAfter  Dark  2.0  for  Windows   29. 

BItstream  ...  NCP 

7568    HFaceLift  2.0  for  Windows  2.X/3.0   59. 

8040  BFaceLifl  1 .5  for  WordPerfect  5.0/5.1 ....  59. 
6066    STrueType  Font  Pack  tor  Windows  3.1  .  49. 

2089  HMakeUp  1 .0  for  Windows  3.0/3.1   95. 

Borland  International  ...  NCP 

6242    BQuattro  Pro  4.0   319. 

9695    B  Borland  C-f+ 3.0   325. 

1514   B  Paradox  3.5    499. 

9635    BObjecl  Vision  2.0  99. 

Broderbund  ...  NCP 
1434    B  New  Print  Shop   35. 

ButtonWare  ...  NCP 
6419    BPC-File6.5   85. 

Caere  ...  NCP 
8933    HOmnipage  Professional  2.0   649. 


Adobe  Systems  ...  NCP 

59S3  D.AiUx  l!liimvjr4.CCcriii'etiti\'e  L'/^,W^ — 
Owners  of  draw/design  programs  can  trade  up 
to  iustrator  4.0  'til  8/31/92.  IncLTypeAlign,  ATM, 
Separator,  40  fiants,  pre-drawn  art,  &  more...  $189. 
6591  a  Abbe  Illustrator  4.0  for  Wiiuhx's  389. 


Caiera  ...  NCP 

1769    B  Fax  Grabber  1.0   99. 

1953    aWordScan  Plus  1.1   429. 

Campbell  Services  ...  NCP 
5068    HOn  Time  1.1  for  Windows   75. 

Central  Point  ...  NCP 

5039    OPC  Tools  7.1   109. 

6447    DPC  Tools  7.1/AntiVirus  1.2  Bundle....  144. 

9751    BAntiVirus  1 .2   79. 

8114    BBackup  7.1  (DOS  and  W/ndows;   79. 

Claris  ...  NCP 
5541    Hollywood  (3  :  ~only)  (incl.  free  book)...  339. 

Clear  Software  ...  NCP 
5987    BAIICIear  1.0   179. 

CompuServe  ...  NCP 
7546    BDOS  Membership  Kit  1.3   25. 

Computer  Associates  ...  NCP 
5779    B  ACCPAC  Simply  Accounting  for  Windows  1 1 9. 
3814    dBFast  ^3;^"  on/y;   339. 

Concentric  Data  Systems  ...  NCP 
6575    BR  &  R  Relational  Report  Writer  4.0... .  159. 

Contact  Software  ...  NCP 
1625    B Act!  2.1    229. 

Corel  Systems  ...  NCP 
5506    DGorelDRAW!  3.0   395. 

Data  Storm  ...  NCP 
4798    BPROCOMM  PLUS  2.01   79. 


Aldus  ...  NCP 

622.^  H(„!/iVn'  Effects  for  WitiJows— Turns 
gray-scale  and  color  bitmap  images  into 
stunning  works  of  art.  16  master  effects 
including  Graphic  Pen,  Watercolor,  and 
Charcoal,  with  rfiousands  of  variations  $139. 


DCA/Crosstalk  ...  NCP 

5611    BCrosslalk  1.2  for  Windows   119. 

2909    BCrosstalk  Mk  4  2.0   139. 

Deirlna  Technology  ...  NCP 

2446    SWinFaxPro2.0   75. 

5974    B  DOSFax  PRO  2.0  49. 

Digital  Research  ...  NCP 
8288    DDR  DOS  6.0   67. 

Fifth  Generation  Systems  ...  NCP 

7725    BDirect  Access  5.1   64. 

3950    BFastback  Plus  3.0   119. 

Fox  Software  ...  NCP 
6188    IBFoxPro2.0   479. 

Gibson  Research  ...  NCP 
9832    BSpinRite  II  2.0   64. 

Hayes  ...  NCP 
7983    BSmartcom  EXEC  2.1   75. 

Helix  Software  ...  NCP 
9627    BNetroom2.1   52. 

Hewlett-Packard ...  NCP 
8101    HNewWave4  0   109. 

IBM  ...  NCP 

2666    DDOS  5.0  Upgrade   59. 

7303    008/2  2.0  Upgrade  from  DOS   95. 

ICOM  Simulations  ...  NCP 

1326    H Intermission  3.0  lor  Windows   29. 

5696    a  Squeegee  for  Windows   42. 

Individual  Software  ...  NCP 
6222    B  Resume  Maker  1 .3   29. 

Inset  Systems  ...  NCP 

7298    BHiJaak2.1   139. 

3820    BHiJaak  1  0  lor  Windows   139. 

7300    B  inset  Plus  HUaak   165. 


Corel  Systems  ...  NCP 

5o06  □LjrWD/v-lU  .'  .It— Adds  graphic 
de-sign  layers,  editable  preview,  improved 
3D.  charting,  painting  and  photo  editing, 

presentation  tools  and  CD-ROM  $395. 

2618  CorelDRAW!  i.O  (CD-ROM  onk).  369. 


iterlal 


t  get  uptight. 


Berkeley  Systems  ...  NCP 

•^8o5  B.  l/a-,'  /  flir  WW/.nfs— New!  40 

incredible  displays  to  prevent  screen  bum-in. 
5  New  Displays,  Digital  Sound,  TrueColor 
Graphics,  WallZapper,  new  fish,  and 
MultiModule.  DOS  blanking  to  black.  $29. 


IntuH  ...  NCP 

2426    BQoickenS.0   45. 

5596    HQuicken  1.0  (or  Windows   45 

6158    SQuickBooks  1 .0   89. 

6157    SQuickBooks  with  QuickPay   115. 

LaserTools  ...  NCP 
6882    BPrlnlCache3.0   99. 

Light  Source  ...  NCP 
7415    DOfoto  for  Windows  269 

Lotus  ...  NCP 

5417    □1-2-3    3.1  Plus   399. 

5653    □1-2-3    2.4   335. 

1852    □1-2-3   2.4  Upgrade   99. 

2755    □  1-2-3  1.1  for  Windows   399. 

5799    HAmi  Pro  2.0   299. 

1847    @  Ami  Pro  Competitive  Upgrade   95. 

781 2    HLotusWorks  3.0  95. 

3523    a  Freelance  1.0  for  Windows   349 

5981    QSmartSuite   469. 

2748    Bcc:Maii  Windows  Platform  Pack   325. 

M-USA  Business  Systems  ...  NCP 
3408    aPacioli  2000  2.0  (Accounting  software)  32. 

MECA  ...  NCP 

3978    BOne-Write  Plus  Accounting  3.0   79. 

4880  DOne-Wrile  Plus  Accounting  Works  3.0  119. 
2798    BManaging  Your  Money  8.0   49. 


Microsoft  ...  NCP 

7010  □  W/Wou's  3.  / — Includes  improved 
Setup,  faster  printing  and  better  output 
with  TrueType  font  technology,  improved 
support  for  MS-DOS  applications  &  drag  and 
drop  File  Manager  enhancements   $89. 


Microcom  ...  NCP 

6234    BCarbonCopy  Plus  6.0   $119. 

4410    BCarbonCopy  Plus  (or  Windows   119. 

Micrografx  ...  NCP 
3627    DWindows  Draw!  3.0  85. 

Micro  Logic  Software  ...  NCP 
8579    BMoreFonts  3.0  75. 

Microsoft  ...  NCP 

3338    DMoney  1  0  for  Windows  45. 

7010    DWindows  3.1   89. 

7388    HProiect  3.0  tor  Windows  445. 

2904    □Works2.0   95. 

2735    B Works  1 .0  tor  Windows  129. 

3337    BPublisher  1 .0  lor  Windows  129. 

7387    BPowerPoint  2.0  for  Windows  299. 

6195    HWord  2.0  for  Windows   299. 

2856    □  Excel  4.0  for  Windows   299. 

8137    nOffice  2.5  for  Windows  479. 

1620    QMS-DOS  5  Upgrade   49. 

1624    E Visual  Basic  1  0  129. 

Muttisoft  ...  NCP 
4925    BPC-Kwik  Power  Pak  2.1  w/Power  Disk  79. 

Nlles  &  Associates  ...  NCP 
3880    BEndNote  Plus  1.0   149. 

Nolo  Press  ...  NCP 
2982    BWillMaker4.0   39. 


New  Version  3.0 

Lotus  ...  NCP 

7812  SLotusWorks  3.(?— Integrated  business 
software  with  word  processing,  spreadsheet 
with  graphics,  database,  and  communica- 
tions. Advanced  windowing  system  with 
pull  down  menus  makes  it  easy  to  use  $95. 


Norton-Lambert  ...  NCP 

2753 

n  Close  Up  for  Windows  &  DOS  Dual  Pack  1 29. 

Novell  ...  NCP 

4000 

□Netware  Lite  1.0  

69. 

Okna  ...  NCP 

9696 

HDesktop  Set  3  0  for  Windows  

49. 

Palo  Alto  Software  ...  NCP 

6940 

eBusiness  Plan  Toolkit  4.0  

75. 

Panacea  ...  NCP 

2413 

□  WinSpeed  1.0  (Windows  accelerator) . 

55. 

PCGIotM  ...  NCP 

5900 

BPC  USA  2.0  

29. 

5902 

HPC  Globe  5.0  

39. 

Peachtree  ...  NCP 

5757 

®  Accounting  (or  Windows  

79. 

800-800-0004 


MMC 


PC  Connection  0004 

6  Mill  Street 
Marlow,  NH  03456 
SALES  603-446-0004  FAX  603-446-7791 


Lotus  ...  NCP 

5981  □Sj;i.irfS»/;i'— Your  single  solution  for 
working  in  Windows.  SmartSuite  includes 
four  full-featured,  powerful  business  appli- 
cations— f -2-,?  for  Windows,  Ami  Pro,  Freelmice 
Cnii'likf  and  ccAlatI,  all  at  a  great  price  $469. 


Personics  ...  NCP 

9288    Laptop  Ultravision  2.1  (3'/i'onfy)   59. 

4384    B  Desktop  Ultravision   59. 

Polaris  Software  ...  NCP 

4395  a  Pack  Rat  4  .0   249. 

PowerUpl  ...  NCP 

7860    BCalendar  Creator  Plus  4.0   52. 

Oualitas  ...  NCP 

7539    B  386MAX6.0   59. 

7967    BlueMAX  6.0  (or  PS/2  (3'/!"  only)   79. 

Quarterdeck  ...  NCP 

3221    □  Expanded  Memory  Mgr.  386  6.0   59. 

6589    DDESOview/X  1.0 /(nc/udesW/mp;   169. 

QUE  Software  ...  NCP 
3091    BRightWriter  5.0  lor  Windows   55. 

Reality  Tectinoiogies  ...  NCP 
6572    BWealttiBuilder  1.1   95. 

Reference  Software  ...  NCP 

a  Instant  Answers  Series  (each  include 

DOS  &  Windows  versions)   ea.  49. 

4396  BGrammatik  V  1 .0   55. 

7483    BGrammatik  V  3.0  (or  Windows   55. 

Roykore  ...  NCP 
8162    BABC  Flowchanar  1.1   189. 

Sitka  ...  NCP 
6441    BIONET  2 -Node  Network  Starter  Pak  FREE 
6440    BIONET  3 -Node  Network  Expander..  189. 

Software  Publishing  ...  NCP 

3482    □  Harvard  Graphics  3.0   399. 

4403    DHarvard  Graphics  1 .0  (or  Windows.  ..  369. 

Spinnaker  ...  NCP 
1415    aPFS  WindowWorks  1.0   95. 

Stac  Electronics  ...  NCP 

1409    BStacker2.0   85. 

3524    B  Stacker  2.0  w/1 6-bit  Coprocessor  Card  1 85. 

Stairway  Software  ...  NCP 
6430    □ScrBenExtender2.0forWordPer<ect5.tt5.1  59. 

Symantec  ...  NCP 
3784    nThe  Norton  Backup  2.0  for  Windows...  99. 

31 46    GThe  Norton  Utilities  6.0   1 1 5. 

7999    DNorton  Anti-Virus  2.0   84. 

2359    OThe  Norton  Desktop  2.0  (or  Windows  115. 

8378    nNorton  PC  Anywhere  4.5   119. 

3425    □Symantec  Small  Business  Bundle   249. 

3-D  Visions  ...  NCP 
6210    BStanford  Graphics  1  0  (or  Windows...  369. 

Tolwvttro  NCP 
9847    BM.Y.O.B.'ior  Windows   139. 

TIMESUPS  ...  NCP 

5037    DTImeSheet  Pro  (or  Windows   135. 

5698    BTimeslips  Release  5   189. 


Cause  everything 


Micrografx  ...  NCP 

3627  □  Windows  Draw!  3.0— Full-featured 
drawing  for  Windows  made  easy.  Includes  a 
complete  selection  of  drawing  tools,  flexible 
text  handling,  2600  editable  dip-art  images, 
and  an  innovative  user  interface  $85. 


Timeworks  ...  NCP 

6253 

HPublish-lt!  

85. 

Tool  Technology  ...  NCP 

3863 

WinTools  1  0  tor  Windows  (3''2~ only).. 
Touchstone  Software  ...  NCP 

119. 

7420 

aCheck  It  3.0  

Traveling  Software  ...  NCP 

85. 

4407 

BLapLink  Pro  4.0  

WordPerfect  Corporation  ...  NCP 

99. 

4214 

aWordPerfect  Office  PC  

89. 

3804 

□WordPerfect  5.1  

269. 

3494 

□WordPerfect  5.1  lor  Windows  

XTREE.  ...  NCP 

279 

5975 

BAIISafe  1 .0  

,  85. 

6161 

BXTree  Gold  2.5  

95 

RECREATIONAUEDUCATIONAL 

Abracadata  ...  NCP 

3629    BDesign  Your  Own  Home-Architecture  3.0  49. 

3641    BDesign  Your  Own  Railroad   39. 

Broderbund  ...  CP 

3340    BKid  Pix   35. 

5851    BSimClty  from  Maxis   29. 

4411    BSimEadh  for  Windows  from  Maxis   45. 

Davidson  &  Associates  ...  NCP 

4183    BKidWorks   29. 

Harvard  Associates  ...  NCP 

2324    (SPG  Logo  4.0   59. 

HyperGtot  Software  ...  NCP 

(French,  German.  Italian,  Spanish  available.) 

□  Word  Torture  lor  Windows  ea  34 

□Word  Torture  3.0  ea.  29. 


TIMESLIPS  ...  NCP 

5698  B  Tmieslii's  Release  5 — See  where  your 
hours  are  going  with  Timeslips  Release  5. 
Re-engineered  for  today's  business  &  service 
professionals.  New  features  including  multiple 
billing  rates  &  many  new  reports ....  $189. 


Knowledge  Adventure  ...  NCP 

6456    iBllsaac  Asimov's  Science  Adventure  ...  $49. 

3861    BKnowledge  Adventure  1 .0   49. 

Microsoft  ...  NCP 

2858    □Fligtit  Simulator  4.0   39. 

Penton  Overseas  ...  NCP 
HVocabuLearn/ce  Levels  I  &  II  (French, 
Italian,  German.  Spanish,  Russian, 

Hebrew  and  Japanese)  ea.  35. 

Personal  Training  Systems  ...  NCP 
Training  lutorials  teg.  to  adv.  lor  Windows. 
Excel.  PageMaker  WordPerfect.  Ami  Pro, 
Microsoft  Word  &  Lotus  1-2-3  (3' 2"}  ea.  65. 
Software  Marketing  Corp.  ...  NCP 

5145    BBodyworks  1.0   45. 

Software  Toolworks  ...  NCP 

4534    BMavis  Beacon  Teaches  Typing  2.0  (CP)  31 . 

3031  BMavis  Beacon  lor  Windows   39. 

3023    BChessMaster  3000   35. 

3032  aChessMaster  3000  for  Windows   39. 

5032    Miracle  (piano  teacher)  (ind.  kybd.)   325. 

Toyogo  ...  NCP 

5138    BGo  Master  Deluxe  5  0  for  Windows   99. 

5143    SGo  Master  Deluxe  5.0   99. 

Walt  Disney  Computer  Softvmre  ...  CP 

2629    B  Mickey's  123*s  29. 

2624    B  Mickey's  ABC's  29. 

61 74    BTtie  Animation  Studio  79. 

4416    Sound  Source   29. 


O  DESQview/y 


For3MKaM4akOT« 


Quarterdeck  ...  NCP 

m9DDF.S(^'iew/X  1.0— A  graphical,  multi- 
tasking environment  for  DOS,  Windows, 
and  even  UNIX.  True  "client/server" 
computing.  Includes  Exi'amfeti  Memon- 
A  Iditager  i86  and  Manifest   $  1 69. 


HARDWARE 

Warranties  listed  next  to  manufacturer. 


MiCTOsoft  ...  NCP 

6 1 95  a  Word  2.0  for  Windows— h/etyday  tasks 
are  easy  with  the  customizable  toolbar,  drag 
&  drop  movement  of  text,  &  instant  character 
&  page  formatting  from  the  Ribbon  &  Ruler. 
Includes  drawing,  charting  &  WordArt  $299. 


7150 
7139 
6998 
6999 
8380 
8381 
3859 

7400 

8578 
2336 

8158 


7894 
6679 
7897 
7896 

2719 
1197 
1480 

2783 

6137 
6138 
6126 

1947 

5543 


3  Com  ...  lifetime  (conditional) 

1708 

3453 

EtherLink  11/16  

159. 

7358 

3469 

EtherLink  11/16  TP  

169. 

American  Power  ...  2  years 

7108 

Smart  UPS  400  

339. 

9875 

7105 

Smart  UPS  600  

439. 

9876 

3819 

Back- UPS  250  

115. 

9877 

3858 

Back-UPS  400  

179. 

5551 

7107 

Back-UPS  450  

215. 

5552 

3823 

Back-UPS  600  

295. 

Appoint  ...  limited  lifetime 

6945 

2469 

Thumljelina  PC  

62. 

6947 

2480 

MousePen  Pro  PC  

62. 

6946 

ATI  Technologies  ...  2  years 

6950 

9821 

VGA  Basic- 16  (640  x  480,  16  colors) 

65. 

9985 

VGA  Integra  (1024  x  768.  16  colors) 

84. 

2706 

VGA  Wonder  XL  (with  1  MB)  

149. 

5555 

2382 

Graphics  Vantage  VGA  (with  1  MB) 

225. 

1906 

9822 

8514/Ultra  (with  1  MB)  (requires  VGA). 

399. 

1904 

2012 

Graphics  Ultra  with  VGA  (with  1  MB) ... 

479. 

2358 

9620 

9600etc/e  Modem  

285. 

2361 

3902 

Stereo»F/X  (sound  board)  

109. 

2357 

3900 

VGA  Stereo  'F/X  (w/512K,  upgrd.  to  1  MB)2^  5. 

5184 

Boca  Research  ...  5  years 

BOCARAM/AT  PLUS  (2  MB)   189. 

(4MB)  279.       71 38  ^8 M8;  459. 

I/O  Board  lor  AT  49. 

I/O  Board  for  MicroChannel  (S/S/P)  89. 

BasicVGA  (256K.  640  x  480)  49. 

SuperVGA  (1  MB.  1024  x  768)   115. 

2400  Internal  Modem  (V.42.  MNP  Level  5)  79. 
Bravo  Communications  ...  2  years 
2  Position  Laser  Compatible  Switch  Box  1 09. 
Brown-Wagh  ...  1  year 

Creative  Labs  Sound  Blaster   109. 

Creative  Labs  Sound  Blaster  Pro          1 89. 

Caere  ...  1  year 

Typist  Plus  Graphics   389. 

Canon  ...  1  year 

We  are  an  authorized  Canon  Service  Center. 

BJ-IOex  Printer  (4.61b.)   329. 

BJ-20  Printer  (includes  sheet  teeder)...  429. 

BubbleJet  Ink  Cartridge  (BJ-  lOex)   23. 

BJ-IOex  Sheet  Feeder   75. 

Cardinal  ...  1  year 

MB2296SR  Internal  Send/Receive  Fax..  95. 

386-SX-25  Motherboard  OK   239. 

Cardinal  9600  Internal  Modem  265. 

Cardinal  9600  External  Modem  299. 

Chips  &  Technologies  ...  lifetime 

SuperMath  387DX-25   139. 

SuperMath  387DX-33   155. 

SuperMath  387SX-25   125. 

CoStar  ...  1  year 

LabelWriter  II   185. 

COVOX ...  1  year 

Sound  Master  II   145. 

Curtis  ...  lifetime 

Ruby-Plus  SPF-2-1-   59. 

Command  Center  SPF-4   85. 

Cyrix  Corporation  ...  5  years 
MA  TH  COPROCESSORS 

FasMath  83D87-25   159. 

FasMath  83D87-33   169. 

FasMath  83S87-1 6  (SX  compatible)   99. 

BFasPro  DX33  (incl.  Quattro  Pro  3.0)..  215. 
BFasPro  SX25  (incl.  Quattro  Pro  3.0)..  215. 
Diamond  Computer  ...  5  years 

Stealth  Hi-Color   265. 

SpeedStar  Hi-Color   175. 

SpeedStar24   175. 

SpeedStar  Plus  1M   165. 

Epson ...  2  years 

We  are  an  authorized  Epson  Serivce  Center 

AP-3250  (80  col..  200  cps,  24  pin)   239. 

FX-850  (80  col..  264  cps,  9 pin)   319. 

FX-1050  Cr36  CO/.,  264  cps,  9p/>J>   449. 

LQ-570  (80  col.,  252  cps)   289. 

LQ-870  (80  col..  330  cps)   489. 

LQ-1 170  ^;36  CO/.,  330  cps;   669. 

LX-BW  (80  col.,  180cps,9pin)   185. 


Hayes  ...  2  years 

7395  OPTIMA  U4+ FAX  144- Affordable 
V.32bis/14,400  bps  data  &  Group  3/14,400  bps 
FAX.  Sets  best  combination  of  speed,  en^or 
control,  &  data  compression,  Includes  free 
Smancom  data  &  FAX  software   $479. 


Hauppauge  Computer  ...  1  year 

3670  33MHz486NMottieft)oafdforAT^rMB;  1229. 
4008    Win/TV   439. 

Hayes ...  2  years 

7391    ULTRA  96  Modem   669. 

5024    ULTRA  144  Modem   799. 

1345    OPTIMA  24  Modem   155. 

3522    OPTIMA  96  Modem   389. 

7395    OPTIMA  144+  FAX  144   479. 

9884    Pocket  Edition  2400   119. 

Hewlett-Packard ...  1  year 

3175    DeskJet  500C  (color)  (with  toner)   749. 

3957    LaserJet  IIP  Plus  (witti  toner)   879. 

9993    LaserJet  NIP        toner;   1099. 

6754    LaserJet  III  Cw/m  tonef,*   1599. 

Intel ...  3  years 

3864    14.4EX  Modem   469. 

1086  Matched  Memory  Classic  Merrwry  Brd.  Ok  139. 
8903    Matched  Memory  4  MB  ('PS/2;   189. 

Matched  Memory  (tor  LaserJet  UP,  III.  IIP.  HID) 

1810    1MB  82.  1787  2  MB  145. 

5990    SatlsFAXtion  Model  100    99. 

5992    SatlsFAXtion  Model  200    299. 

5994  SatisFAXtion  Model  400    399. 

5995  SatisFAXtion  Model  400E   449. 

5999    HFAXability  Plus  ^software;   79. 

6003    HFAXability  Plus  OCR  ^software;   165. 

3076    Snap-In  386  (for  PS/2  50/60  <S  IBM  A  T)  389. 

2994    EtherExpress  16   129. 

3021    EtherExpress  1 6  TP   1 29. 

6413  OverDrive  Processor  ("for  4S6SX-20  MHz;  459. 
641 8  OverDrive  Processor  (for  486SX-25  MHz)  579. 
6251    NetPortll   499. 

MATH  COPROCESSORS 

4750    80387SX  (16  MHz  80386SX  CPU's)....  125. 

6830    80387SX-20  (20  MHz  80386SX  CPU's)  1 25. 

5409    80387DX  (all  80387DX  CPU'S)   209. 

Kensington  MIcroware  ...  1  year 
Full  line  available.  Partial  listing. 

4973    PowerTree  20  (6  outlets.  EMI/RFI  Filtering)  24. 

2582    Master  Piece  Plus  95.    2587  Remote  105. 

7899    Expert  Mouse  seria/...  99.  7900  bos...  1 15. 

3311  MaslerStand   59. 

331 2  LaserStand  (for  HP  LaserJet)  1 25. 

Keytronic ...  3  years 

4518    101  Plus  Keyboard   99. 

Logitech ...  limited  lifetime 

3996    Trackman2  (comtx))  84. 

2343    Trackman  Portable  99. 

7975    ScanMan256    269. 

3295    MouseMan  (comtX))  69.  9766  (cordless)  89. 


that  we  ship 

MediaVision  ...  3  years 

5638    MultiMedia  PC  Upgrade  Kit  16   $969. 

5641    ProAudio  Spectrum  Plus   185. 

5637    ProAudio  Spectrum  16   219. 

Megahertz ...  5  years 
6576    P296FMV  Fax  Modem  (9600  tiaud  V.42)  479. 
1187    T324FM  96^4  Fax  Modem  (Toshba  Lptps.)  269. 
Microsoft ...  lifetime 

7597    Microsoft  Mouse  Cftus  Of  ser/a/;   85. 

2898    Mouse  with  Windows  3.0  (bus  or  serial)  1 49. 

1896    Ballpoint  Mouse  ('sena/ on/y;   119. 

MlcroSpeed  ...  1  year 

2763    MicroTRAC  (serial  &  PS/2  interface)  57. 

6330    PC  TRAC  Trackball  (PS/2)  75. 

6007  PC  TRAC  Trackball  ser/a/   75. 

6008  PC  TRAC  Trackball  bus   89. 

Microtek  ...  1  year 

2736    ScanMaker  600G  (gray-scale  scanner)  759. 

2739    ScanMaker  600Z  (color  scanner)         1 249. 

Mouse  Systems ...  lifetime 

3213    PC  Trackballll  fser/a/;  55. 

7878    PC  Mouse  III  (serial)  69. 

5613    Little  Mouse/PC  ^seria/)   65. 

5979    NewPoint   79. 

NEC ...  2  years 

4252    MultiSync  3FGX  Monitor  (W)   689. 

4249    Multisync  4FG  Monitor  (15")   799. 


Canon  ...  1  year 

7894  BJ-IOex  Pmiter—He\N  enhanced  version 
of  the  popular  4.6  lb.  printer  provides  laser- 
like print  quality  (up  to  560  dpi)  on  plain 
bond  paper,  envelopes  or  transparencies. 
Available  in  white  or  gray   $329. 


Intel  OverDnveBrmsor 


Intel  ...  lifetime 

OverDrive  Proeeifors—h  revolutionary  single- 
chip  up-grade  that  can  improve  your  overall 
i486  SX  system  performance  by  as  much  as 
70%.  Easy  installation. 

6413  (20  MHz)  $459.  6418  (25  MHz)  $579. 


6838 
7158 
9833 
3388 
5729 

3203 
7915 

3103 
3102 
8993 
8994 
8132 
2266 
7934 
2264 
1344 
3803 
2425 

1222 

4804 
4769 


Memory  upgrade  for  LaserJet  ll/IID: 

2MB          145.     6836  4MB  259. 

Pacifk:  Page  PE  (U 110,  IIP.  III.  HID,  HIP).  299. 
Pacific  Page  XL  (w/accelerator  board) .  699. 
Pacific  Page  PE  w/  2  MB  (U  IIP.  Ill) ....  399. 
ProTracer  (personal  CAD  printer)  (1  yr.)  1099. 
PC  Power  &  Cooling  ...  2  years 

Turbo  Cool  200  (power  supply)   1 49. 

Turbo  Cool  300  (power  supply)   159. 

Practical  Peripherals  ...  lifetime 

2400  Baud  Internal  Modem   79. 

2400  Baud  External  Modem   99. 

2400  Baud  Internal  Modem  (\/.42bis)..  115. 
2400  Baud  Exernal.  Modem  (V.42  bis)  125. 

PM2400  Pocket  Modem   109. 

PM9600  Internal  Modem   275. 

PM9600SA  Modem   289. 

PM2400FX96  (int.  modem/fax)   95. 

PM2400FX96SA  (ext.  modem/fax)   99. 

PM14400FX96  fmf.  modem/fax;   359. 

PM14400FXSA  (ext.  modem/fax)   399. 

Prometheus  ...  2  years 

ProModem  Ultima  Home  Office   489. 

Solectek  ...  1  year 

Pocket  Fax  Windows   219. 

Pocket  LAN  Ethernet   299. 


Okldata ...  1  year 

We  are  an  autonzed  Okidata  Service  Center 

5093  OL400  Page  Printer  (4  ppm)   649. 

5094  OL830  Page  Printer  (8  ppm)   1299. 

3025    Toner  Cartridge   25. 

Orchid  Technologies  ...  4  years 
7863    ProDesigner  VGA  IIS  (witt)  1  MB,  includes 

RAMDACchip)   189. 

4071    Fahrenheit  12801  with  1  MB   299. 

Pacific  Data  ...  iifetlme/60  day  MBG 
5072    25  Cartridges  in  One!  (for  DeskJet  500) .  1 05. 
6779    25  Cartridges  in  One!  fiJ//.//D,//P,///,///D;  269. 

Memory  upgrade  for  U  IIP.  Ill,  HID,  HIP: 
7055    2MB         119.     7759  4MB  1 99. 

800-800-0004 


MMC 


PC  Connection  0004 

6  Mill  Street 
Marlow,  NH  03456 
SALES  603-446-0004  FAX  603-446-7791 


Practical  Peripherals  ...  lifetime 

2425  PM144O0FXSA  Mahti/Fax-Get  ulna  high 
speed  14,400  bps  data  transmission  as  well  as 
Group  111  S/R  fax  capabilities  in  one  integrated 
and  affordable  package.  Includes  QiiickLink  II 
for  modem  and  fax  communications  $399. 


e  COPVnGHT  PC  CONNECTION,  INC.  19SC  PC  COMNfCTON  F^CTV  AND  THE  RACCOOW  CMAAACIEH(S|  Af«  RfGISTEHCD  TRADf  UAWKS  f)f  PC  CONNf  CTtON  •.C  WAilKJV,  1*^  AU  OTH£R  TRAD6UARKS  REMAIN  THE  PftOPgffTf  OF  TH£»I  RESPeCTPrt  COMPANCC. 

[■.eriai 


Goes  overnight*  $5. 


standard  Microsystems  ...  5  years 

6376    Ethercard  Plus  16   $149. 

6370    Ethercard  Plus  16T   165. 

Targus  ...  lifetime 
1305    Universal  Notebook  Ccomputer  case.)   69. 

Technology  Concepts  ...  2  years 

6315    Fax  Line  Manager  203   139. 

6009    OmnlLink  Laser   425. 

TheComplete  PC  ...  2  years 

6069    TheComplete  Modenn  Plus   95. 

5828    TheComplete  Communicator   299. 

Tripp  Lite  ...  2  years 

61 99  lsot)ar  4-6  (4  outlets.  Gold  Seal  Warranty)  49. 

6200  Isobar  6-6  (6  outlets.  Gold  Seal  Warranty)  59. 
6506    BC1250  LAN  Power  Backup   499. 

Video  7 ...  7  years 
9768    VRAM  II  VGA  1  MB   329. 

Zoom  Telephonies  ...  7  years 
1307    Int.  2400  Baud  w/9600  Baud  Fax  Modem  99. 
1178    Ext.  2400  Baud  w/9600  Baud  Fax  Modem  99. 

1 1 81    2400  Baud  V.42bis  Modem  (2  year)       1 1 5. 

3574  Ext.  2400  Baud  V.42/9600  Baud  Fax ...  145. 
3386  FaxModem  AFC  (2400  baud  96S/48R)..  69. 
4430  FaxModem  AFX  (2400 baud 96S/48R)..  79. 
4429  FaxModem  V.32bis  9600  baud  (internal)  259. 
4428    FaxModem  V.32bis  9600  baud  (external)  289. 


Light  Source  ...  NCP 

74 1 5  □  ( )jo!o  jor  W  iiuIm  w-The  intelligent,  time- 
saving,  image  scannii^  software  tliat  fully  auto- 
mates professional-quality  scanning.  Produce 
scanned  images  that  match  original  photography 


and  line  art  with  the  touch  of  a  button  $289. 


DRIVES 

Colorado  Memory  Systems ...  1  year 

4194    Jumbo  120  Tape  Backup   199. 

4354    Jumbo  250  Tape  Backup   269. 

Conner  Peripherals  ...  1  year 

2339    CP30104  120  MB  IDE  HD  (19  ms)   399. 

1337    CP3204  200  MB  IDE  HO  (16  ms)   599. 

IOMEGA ...  1  year 

We  are  an  authorized  Iomega  Service  Center. 
6499    Transportable  90  PRO   679. 

6501  Dual  90  PRO   1479. 

6502  Insider  90  PRO   579. 

6343  PC  Powered  90  (incl.  PC2B  &  cart.)   499. 

6344  PC  Powered  90  PRO  (incl.  PC2B, 
cartridge  &  Central  Point  Software)   599. 

2500    PC2B-2  Controller   149. 

2530    90  MB  Cartridge   149. 

2467    90  MB  Cartridge  Tripak   439. 

Mountain  Networit  Solutions  ...  2  years 

3812    FS8500  IDE  Tape  Backup  ^304  M;   499. 

61 53    DC2 1 20  Tape  Cartridge  (5  pack)          1 49. 

NEC ...  2  years 

7020  Audio  Upgrade  Kit  (/ntemaf;   399. 

6577    CDR37  Portable  CD-ROM  Drive   399. 

6582    CDR74  Portable  CD-ROM  Drive   589. 

6581    CDR84  for  PC/XT/AT   599. 

7023    MPC  Upgrade  Kit  (with  CDR37)   949. 

7022    MPC  Upgrade  Kit  Cw/m  CDR74;   1149. 

7021  MPC  Upgrade  Kit  Civ(f/7  CDfl84;   1079. 


Pacific  Rim  ...  1  year 

1 304    1 .2  MB  External  (for  any  parallel  port)  $239. 


2761    1 .44EX  MB  Ext.  (for  any  parallel  port)..  239. 

Quantum  ...  2  years 

8304    Plus  Hardcard  II  XL  50  MB  C9  msj   299. 

8287    Plus  Hardcard  II  XL  1 05  MB  (9  ms)   449. 

4060    1 05  MB  Drive  Kit  for  MC  PS/2's  (13  ms)  639. 

Summit  Memory  Systems ...  2  years 

6436    SE120  Tape  Backup   215. 

6438    SE25  Tape  Backup   285. 

TEAC  ...  1  year 

6951     1.2  MB  Drive  for  AT   65. 

4670    1.44  MB  Drive  for  PC/XT    59. 

4326    1 .44  MB  Drive  for  AT  (S'/i",  w/Bastech)  79. 

4951    720k  Drive  for  PC/XT  ^3'/S";   55. 

4414    3i«  "/5y.  ■  Dual  Floppy  Drive   165. 


Technology  Concepts,  Inc.  ...  2  years 

6315  lax  Line  Manager  205 — Share  multiple 
communication  devices  on  one  phone  line. 
Economical  voice/data  switch  detects  &  routes 


voice  calls,  faxes  &  modem  connections,  with 
installation  options  for  home/business  use  $139. 


IOMEGA  ...  1  year 

6343  PC  Powered  90 — Lowest  priced 
Bernoulli  drive  ever  in  one  complete,  conve- 
nient package.  Includes  90  MB  cartridge, 
PC2B  interface  card,  and  cable   $499. 

6344  PC  Powered  90  PRO   599. 


MEMORY 

6556    256k  DRAMs  (100  ns,  set  of  9)   19. 

551 0    1  MB  X  9  SIMMs  ^80  nanosecond)  45. 

2497    4  MB  X  9  SIMMs  ^80  nanosecond)  1 59. 

5746    1  MB  Chips  (80  ns.  set  of  9)  45. 

DISKS/MEDIA 

3M ...  lifetime 

3943    DC2000          17.      1581  DC2120  23. 

Fuji ...  lifetime 

2214  3V2"  DS  D\sks(10)  ....  9.    2242  (50)  32. 

2215  3V2"HDDisksCro;  ..  15.    224 U50;  59. 

2239    3 V2"  HD  Color  Disks  COty.  fO;   18. 

2243    3 V2"  DS  Color  Disks  (CJ/K. /O)   10. 


Sony  ...  lifetime 

3292  5V4"  HD  DisksfO/y.  ?0;   $11. 

3297  3V2"  DS  Disks  Cro;  9.     6^48  (30)...  25. 

3298  3V2"  HD  Disks  (10)  15. 

6375  3V2"  HD  Disks  (30)  42. 

81 85  QD2040  Tape  Cartridge  14. 

1 895  QD2 1 20  Tape  Cartridge  21 . 

6715  QD6150        23.      1602QD6250   29. 


OUR  POLICY 

•  We  accept  VISA  and  MASTERCARD. 

•  No  surcharge  added  for  credit  card  orders. 

•  Your  card  is  not  charged  until  we  ship. 

•  If  we  must  ship  a  partial  order,  we  never  charge 
freight  on  the  shipment(s)  that  complete  the 
order  (in  the  U.S.). 

•  No  sales  tax.  except  Ohio  residents  (please  add 
applicable  tax). 

•  All  U.S.  shipments  insured;  no  additional  charge. 

•  APO/FPO  orders  shipped  1st  Class  Mail. 

•  International  orders  U.S.  $100  minimum.  Manufacturer 
support  and  upgrade  eligibility  may  be  limited 
outside  the  U.S.A. 

•  Upon  receipt  and  approval,  personal  and  compjiny 
ctiecks  dear  the  same  day  for  immediate  shipmerit 
of  your  order. 

•  Corporate  P.O.s  accepted  subject  to  approval. 

•  COD  max.  $1000.  Cash  or  cashier's  check. 

•  120  day  limited  warranty  on  all  products.  Defective 
software  replaced  immcKliately.  Defective  hardware 
repaired  or  replaced  at  our  discretion.  All  items 
subject  to  availability.  Prices  and  promotions 
subject  to  change  without  notice. 

•  To  order,  call  us  Monday  through  Friday  8:00  a.m.  to 
1  ;00  am.,  or  Saturday  9:00  a.m.  to  5f)0  p.m.  Eastern 
Tne.  You  can  caJI  our  business  offices  at  603446-3383 
Monday  through  Friday  9:00  a.m.  to  5:30  p.m. 


SHIPPING 

'Continental  U.S.:  The  total  freight  charge  on  any 
order  placed  with  PC  Connection  is  only  $5.  Barring 
events  beyond  our  control,  all  credit  card  orders 
phoned  in  weekdays  by  3:00  a.m.  Eastern  Time  will 
ship  Airtx)rne  Express  for  delivery  the  next  business 
day.  Which  means  same  day  delivery  for  orders 
placed  tjetween  midnight  and  3:00  a.m.  Eastern 
Time.  (Some  orders  may  ship  by  UPS  Ground  for 
next  day  delivery).  Saturday  delivery  available  to 
many  areas  upon  request.  Some  areas  require  an 
additional  day  delivery. 

Hawaii,  Alaska,  Canada,  Puerto  Rico  and  the 
U.S.  Virgin  Islands:  Call  800-800-0004  for 
information  on  shipping  and  charges. 
All  other  areas:  Please  call  603-446-0004  or 
FAX  603-446-7791  for  information. 


Delrina  ...  NCP 

5974  a  DOShix  Pro  10— Has  many  of  the  same 
features  and  ease-of-use  that  earned  WinFax  PRO 
3  industry  awards  in  1991 .  Fax  documents  from 
any  DOS  applicatioa  Works  with  any  SendFax, 
Class  I  or  Class  II  compatible  fax  modem  $49. 


Cc 


EVERYTHING 
OVERNIGHT* 


There's  something  in  the  air  tonight 

We've  always  been  known  for  fast  sliipping. 
But  now  we're  pusliing  tlie  envelope  big 
time  by  delivering  everyihlng  the  next  day. 
And  we  mean  et'erything — from  one  program  to  a 
big  corporate  RO.  And  euen-wfiere — to  virtually  all 
destinations  in  the  lower  48  states.  And  every 
night  except  Saturday  With  our  exclusive 
Weekend  Shipping,  you  can  order  Friday  and 
get  it  Saturday;  or  order  anytime  Saturday 
through  noon  Sunday  and  receive  it  Monday! 


And  you  can  have  it  for  $5. 

Our  Everything  Overnight  '  policy  applies  to  all 
non-COD  orders.  In  fact,  only  catastrophic  weather 
conditions  or  electronic  failures  can  come  between 
us  and  your  door  Jiist  call  by  3:00  a.m.  ET  (that's  right, 
a.m.)  and  in-stock  items  will  go  out  that  night  for 
delivery  the  next  day  by  Airborne  (95%  arrive  by 
noon).  The  shipping  charge?  Just  $5.  No  matter 
how  many  products  you  order  or  what  they 
weigh!  Hard  to  believe?  Give  us  a  try  We  can 
convince  you. ..overnight. 
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HARDWARE 

Portable  Printers 


►FACT  FILE 


Canon  BJ-10ex  Bubble  Jet  Printer 

Ctliion  USA  Inc..  One  Canon  I'lazti.  l.akc 
Success.  NY  IIO-t2:m)-S4H-4l2.l 
5l(}-tHH-67<H) 


List  Price:  $499  (includes  AC  adapter/charger,  power 
and  connecting  cables,  and  one  Ink  canridge)  Nickel 
cadmium  battery.  $50;  220V  50Hz  adapter.  $50:  240V 
50Hz  adapter,  $50,  30-page  sheet  feeder.  $90;  extra 
ink  cartridge.  $25;  carrying  case.  $59  95 
Requires:  Parallel  port 

Dimensions  (HWD):  1  9  x  12.2  x  8.5  inches.  4.2  x 

122  x  8.5  inches  with  sheet  feeder. 

Weight  4.0  pounds.  4  6  pounds  with  battery.  5.3 

pounds  with  battery  and  AC  adapter 

Emulations:  Epson  10-510.  IBM  Proprlnter  X24E,  and 

Canon  BJ-130e. 

In  Short  A  former  Editors'  Choice  winner,  the  Canon 
BJ'IOex  Bubble  Jet  Printer  features  good  speed  and 
quality  text  output.  The  best  way  to  choose  between 
the  Canon  BJ-IOex  and  its  near  twin,  the  Brother  HJ- 
lOOi  Ink  Jet  Printer,  is  by  street  price 

^/S)     ON  REAOtR  SERVICE  CATO 


vide  quiet  operation  and  a  360-by-360  dpi 
resolution,  which  helps  account  for  the 
excellent  text  output.  Graphics  output 
for  both  printers,  on  the  other  hand,  was 
adequate  rather  than  excellent. 

Both  printers  support  8.5-by-l  1-inch, 
A4,  and  legal-size  paper,  as  well  as  enve- 
lopes. We  were  also  able  to  print  on  trans- 
parencies, though  neither  printer  claims 
support  for  them.  Both  printers  exhibited 
problems  with  paper  handling  using  the 
optional  sheet  feeder,  however.  The 
printers  do  not  support  continuous  form 
paper,  and  the  sheet  feeder  caused  both 
printers  to  pull  two  or  three  sheets 
through  at  a  time  and  jam.  Neither  com- 
pany could  explain  this  problem.  It  may 
be  easier  to  hand-feed  single  sheets  of  pa- 
per and  not  worry  about  the  sheet  feeder. 

The  two  printers  provided  compara- 
ble speed  results  on  our  Epson  emulation 


tests,  with  the  Brother  HJ-l(X)i  doing 
slightly  better  than  the  Canon  BJ-lOex  in 
both  text  and  graphics  modes.  On  our 
text  and  graphics  tests,  the  Brother  HJ- 
lOOi  rated  42  cps  and  1.40  gppm,  respec- 
tively, compared  with  the  Canon  BJ- 
lOex's  scores  of  .39  cps  and  1  ..30  gppm.  In 
fact,  the  Brother  HJ-l(X)i  was  the  fastest 
graphics  performer  of  this  roundup  using 
the  Epson  emulation.  Using  their  IBM 
emulations,  the  Canon  BJ-lOex  bested 
the  Brother  HJ-lOOi  on  graphics  speed: 
The  Canon  BJ-lOex  scored  0.80  gppm  to 
the  Brother  HJ-100i"s  0.70  gppm. 

While  not  the  most  compact  devices, 
both  the  Canon  BJ-lOex  Bubble  Jet 


by  Tom  Ungcr 

Before  taking  your  new  portable 
printer  overseas,  you'll  want  to  check 
which  voltage  and  Hert/  ratings  its 
AC  adapter  supports.  While  North 
America  has  standardized  on  1 10- 
volt/120-voll  ftO-Hertz  outlets,  other 
countries  present  a  bewildering  spec- 
trum of  voltages  and  Hertz  ratings 
(see  the  table  "International  Voltage 
and  Outlet  PlugOuide"  that  appears 
elsewhere  in  this  issue). 

The  current  from  a  wall  socket  is 
measured  in  three  ways:  volia^e. 
which  is  analogous  lo  the  water  pres- 
sure in  a  pipe;  amperage,  akin  lo  the 
amount  of  water  flowing  through  the 
pipe:  and  />-(Y/(«'/j(  v  or  Heriz.  the  rate 
at  which  the  flow  of  power  changes 
direction  (measured  in  cycles  per 
second). 

Most  portable  printers'  AC  adapt- 
ers cannot  handle  wide  voltage  varia- 
tions. A  printer  using  a  1 1()V/120V- 
only  adapter  that  is  plugged  into  a 
220V  outlet  wiinikely  fry. 

Don't  assume  you  can  gel  around 
these  troubles  when  traveling  over- 
seas by  hooking  your  portable  printer 
up  lo  a  hotel  outlet  offered  for  U.S.- 
slyle  electric  razors.  While  the  outlet 
may  provide  the  right  voltage  and 
frequency  ratings,  it  often  lacks  the 
amperage  to  fully  power  a  printer 
operating  with  a  1 10V/120V  6()-Hz 
adapter.  Your  printer  s  innards  are 
optitnized  to  run  at  a  specific 


Printer  and  the  Brother  HJ-lOOi  Ink  Jet 
Printer  have  the  speed  and  quality  text 
output  to  serve  on  the  desktop  as  well  as 
on  the  road.  Since  both  companies  offer 
comparable  service  and  support,  the  real 
factor  in  choosing  between  these  printers 
will  be  the  street  prices  that  you  find. 


Citizen  America  Corp. 

Citizen  PN48  Notebook  Printer 


BY    MITT  JONES 

Feel  up  lo  a  challenge?  First,  set  the  $469 
Citizen  PN48  Notebook  Printer  next  lo 
a  page  of  its  own  output,  mixing  text  and 


amperage:  anything  below  that  may 
cause  a  printer  brownout.  At  best  you 
will  get  garbled  output;  at  worst,  you 
will  damage  the  printer's  delicate 
timing  mechanisms. 

A  final  problem  is  with  frequency. 
A  cheap  voltage  converter  (available 
from  most  electronics  stores  t)r  from 
in-llighl  catalogs)  may  adapt  a  220V 
outlet  to  1  lOV  or  120V.  but  it  won't 
affect  the  frequency.  An  adapter  de- 
signed for  60- Hz  AC  current  may  pro- 
duce power  fluctuations  at  .SO  Hz:  this 
might  damage  a  printer's  motor  and 
gears.  Operating  yt)ur  printer  on  an 
outlet  that  provides  power  at  the 
wrong  frequency  may  also  void  the 
warranty  that  comes  with  your 
printer. 

If  you  don't  want  lo  be  limited  lo 
carrying  spare  batteries.  ct)nsider  the 
options.  The  Toshiba  ExpressWriler 
201  s  adapter  supports  from  1(M)V  to 
240V.  at  30Hz  to  60HZ.  The  Citizen 
PN48  has  an  optional  220V  .S()-Hz 
adapter  ($79).  (As  with  most  laptops, 
both  units  use  a  specific  power  cord 
tor  a  given  country's  outlet  socket.) 
Both  Kodak  and  Canon  offer  220V  50- 
Hz  and  240V  .SO-Hz  adapters  for  their 
printers. 

The  best  way  to  avoid  unpleasant 
shocks  is  lo  call  the  manufacturer  be- 
fore you  buy  and  ask  where  you  can 
and  cannot  plug  in  its  portable  printer, 
and  what,  if  any.  optional  equipment 
you'll  need.  □ 
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How  to  put  all  of  these 
in  your  DeskJet  printer. 


vv 

10  pt.  iN.Bi)  Math  (N  Bi  Prestige 

7  pi.  (N.B)  Math  (N.BI  Elite 
5  pi.  IN.B  II  Math  (N  BI 
3.S  pi.  IN  BI  Math  IN  BI 


Letter 
Gothic 

12  pi.  IN.B.II 
9.5  pt.  (N.B) 

6pt.  (N.BI) 
4.8  pt.  (N.B) 


and  keep  more  of  these 
in  your  pocket. 


When  you  want  just  the  right  fonts  for  both 
personal  and  business  documents,  turn  to  25  in 
One!™  for  DeskJet,  the  all-in-one  printing  solution 
from  Pacific  Data  Products. 

The  25  in  One!  for  DeskJet  package  comes  in 
two  versions,  one  for  the  HP  DeskJet  Plus  and  the 
other  for  the  HP  DeskJet  500/500C*.  Each  version 
contains  two  megafont  cartridges  with  all  the  high- 
quality  bitmapped  fonts  you  need  for  your  word 
processing,  spreadsheet,  and  desktop  publishing 
applications.  And  since  25  in  One!  for  DeskJet 
offers  fonts  that  would  require  you  to  purchase 
seven  HP  DeskJet  cartridges,  you'll  save 
something  besides  just  shelf  space 
...like  CASH! 

The  suggested  retail  price  for 
the  HP  DeskJet  Plus  or  500/50(X: 
version  of  25  in  One!  for  DeskJet  is 
only  $149  —  a  substantial  savings  over 
having  to  purchase  separate  cartridges, 
whether  you  count  it  in  Dollars,  Pounds, 
Francs,  Marks,  Lira,  or  something  else. 


And  25  in  One!  for  DeskJet  includes  1 1  and  22 
point  fonts  not  offered  in  the  HP  cartridges. 

25  in  One!  for  DeskJet  contains  the  most 
popular  typefaces,  including  Tms  Rmn,  Helv, 
Prestige  Elite  and  Letter  Gothic,  as  well  as  the  full 
Roman  8  and  Math  symbol  sets.  And  it's  compat- 
ible with  the  popular  WordPerfect  5.1,  Microsoft 
Word  5  and  5.5,  Microsoft  Windows  3.0,  and 
WordStar  6.0  software  applications. 

So  if  you're  looking  for  more  fonts  for  your 
HP  DeskJet  Plus  or  500/500C  printer,  call  your 
nearest  dealer  and  ask  for  the  low-cost,  easy-to-use 
soluhon,  25  in  One!  for  DeskJet. 

For  information  on  our  other 
popular,  cost-effective  laser  printer 
enhancement  products,  contact 
^       Pacific  Data  Products,  Inc.,  9125 
Rehco  Road,  San  Diego,  California 
P     92121,  U.S.A. 

fl?o^«2««o  PACIFIC  DATA 

Fax  (619)  552-0889  PRODUCTS 


Fonts  displayed  in  the  illustration  above  are  from  both  versions  of  25  in  One!  for  I>esk)et.  The  font  selection  for  each  version  varies  slightly. 
*  2S  in  One!  for  Di'skjel  is  compatible  with  the  lX~.k)i-l  !iOOC  only  when  u'*'d  with  a  black  ink  cartridge. 

25  in  One!  is  a  trademark  of  Pacific  Data  Products,  Inc.  HP  and  Ucsk|et  are  rei;istered  trademarks  of  Hewlett-Packard  Company.  All  other  trade  names  referenced  are  the 
trademarks  or  registered  trademarks  of  the  rc-speclivc  manufacturer. 

EUROPEAN  OFFICES:  Ceneva  Tel  (41)  22.41. 2h.50,  Fax  (41)  2Z41.()6.82,  France  Tel  (33)  1  39  23  20  (»,  Fax  (33)  1  39  63  31  20,  U.K.  Tel  (44)  442  23  14  14,  Fax  (44)  442  23  65  40 

ffi  1992  Pacific  Data  Products,  Inc. 


Printer  Sharing 


,  PARALLEL  OR      I  -  INPUT  FROM  PC 
SERIAL  DEVICE     O  •  OUTPUT  TO  PERIPHERAL 


 ► 

0 

A  «       ,  ^  

1 

->|  Logical  ConmcUof^*  ' 

VO]  [VO]   vo  vo 


vo 


^{LC  Plus  J« 


LCJr.'256Kb      $239  LC-512Kb 


$495    LC  PluS'512Kb  $695 


Serially  connect  up  to  four  PCs  to  the 
Logical  Connection  Jr.  at  speeds  up  to 
115,200  bps.  It  will  automatically  convert  the 
data  for  easy  sharing  of  one  parallel  printer 


•  UL  Listed  Power  Supplies 

•  FCC  Class  B  Certification  (LCJr.  -  A) 

•  Fast  Data  Input  and  Throughput 

•  Socketed  DRAM  Upgrades  to  1Mb 

•  Largest  Selling  PSDs  in  the  USA 

Logical  Connections  allow  several  users 
to  easily  share  expensive  printers  and  other 
resources.  Choose  the  peripheral'  that  you 
need  with  a  pop-up  menu  or  ASCII  string. 

Multiple  users  can  send  data 
simultaneously  since  Logical  Connections 
with  memory  will  buffer  and  queue  jobs  on 
a  first-in-first-out  basis.  A  256Kb  buffer  will 
hold  up  to  100  pages  of  text  or  about  5-10 
pages  of  graphics  data. 

If  your  company  has  a  LAN,  use  Logical 
Connections  for  local  printer  sharing  in 
smaller  workgroups,  rather  than  printing 
centrally  through  the  LAN.  LtKal  printing  is 
more  convenient  and  more  secure! 


LC-41PAS 


$100 


Smart  switch  to  automatically  connect 
up  to  4  parallel  inputs  to  1  parallel  output. 


SPPS 


$60 


Serial/Parallel  or  Parallel/Serial 
con\'erter,  no  power  supply  required. 

Logical  Connection,  Inc. 

4660  Portland  Road  NE  #108,  Salem,  OR  97305 

FAX:  (503)  390-9372 
Tech.  Support:  (503)  390-9375 
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The  Logical  Connection  has  eight  ports: 
four  bi-directional  serial  ports  which  can  be 
set  as  input  or  output,  two  parallel  inputs 
and  two  parallel  outputs. 


All  six  ports  of  the  Logical  Connection 
Plus  are  automatically  configured  as  parallel 
or  serial,  and  input  or  output.  Versatility  and 
high  speed  are  key  features. 


Logical  Connection  800-238-9415 


us  &  Can. 


Laptop  Memory 

Macintosh  Powerbook  100        (Dealer  must  install) 

Memory  Module  EPB-2000  2Mb  CALL 

Mennory  Module  EPB-4000  4Mb  CALL 

Macintosh  Powerbook  140/170  (Dealer  must  install) 

Memory  Module  EPC-4000  4  Mb  CALL 

Memory  Module  EPC-6000  6  Mb  CALL 


Toshiba  Laptop  Models: 

1000SE/XE/LE,  2000,  2000SX 
2000SXE,  2200SX  (exclude  1Mb) 

Memory  Card  RCT-1000 

Memory  Card  RCT-2000 

Memory  Card  RCT-4000 

Memory  Card  RCT-8000 


(User  may  install) 


1  Mb 

2  Mb 
4Mb 
8Mb 


CALL 
CALL 
CALL 
CALL 


(User  may  install) 


PC-MCIA  2.0 /  JEIDA  SRAM 

For  Laptops  confomiing  to  this  new  universal  spec. 

Memory  Card  RJB-0512  512Kb  CALL 

Memory  Card  RJB-10(X)  1Mb  CALL 

Memory  Card  RJB-2000  2Mb  CALL 
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graphics  as  you  please.  Then  round  up  a 
cynical  coworker  or  two  and  just  try  to 
convince  them  that  such  dark,  crisp  out- 
put came  from  so  compact  a  printer. 

Based  on  thermal-fusion  technology, 
the  360-dpi  Citizen  PN48  matches  or  bet- 
ters the  print  quality  of  most  300-dpi 
desktop  lasers:  Its  blacks  print  solid  and 
deep,  even  on  laser  transparencies.  With 
text,  the  printer  produces  character  edges 
nearly  as  smooth  as  those  from  lasers. 
Dithered  graphics  look  remarkably  good 
in  either  the  Epson  LQ  or  24-pin  IBM 
Proprinter  emulation,  marred  only  by  the 
faintest  of  black  registration  lines.  (The 
unit  also  offers  a  native  emulation  mode.) 

Citizen  America  Corp.  packaged 
these  capabilities  in  a  2.0-  by  1 1.7-  by  3.5- 
inch  (HWD)  case,  small  enough  to  slip 


EMTDRS* 
CHOICE 


Citizen  PN48 
Notebook  Printer 

Citizen  America  Corp..  2450  Broadway. 
noOO,  Santa  Monica.  CA  W404-30<M:  HtX)- 
477-4683:  H0-45.U)()l4:fax.  M()-453-2H14 


List  Price:  S469  (includes  110V  AC  adapter/charger, 
connecting  cables,  and  one  multistrike  Ink  cartridge). 
Professional  package  (Includes  nickel  cadmium  battery, 
one  single-strike  ink  cartridge,  and  soft  carrying  easel. 
$549  Nickel  cadmium  battery.  $95:  22CIV  50H2  AC 
adapter/charger,  $79.  cigarette  ligfiter  adapter,  $59, 
extra  ink  cartridge,  $4  99,  soft  carrying  case,  $29:  de- 
luxe carrying  case,  $49 
Requires:  Parallel  port 
Dimensions  (HWD):  2  0  x  1 1  7  x  3  5  incftes 
Weight  2  2  pounds,  2.6  pounds  witfi  banery.  3.2 
pounds  with  battery  and  AC  adapter. 
Emulations:  Epson  LQ,  IBM  Proprinter  X24,  and  Citizen 
GSX. 

In  Short  The  amazingly  compact,  thermal-fusion  Citi- 
zen PN48  Notebook  Printer  rivals  the  print  quality  of 
desktop  lasers.  For  high-quality,  cut-sheet  output  in  a 
truly  portable  package,  look  here  first. 

^^Z^)     ON  RtAOER  SERVICE  CARD 


Performance  Breakthrough! 

486  upgrades 
are  here... 

for  PS/2  Models  70  &  80. 

Up  to  5  TIMES  the  peiformance 
with  a  zero  slot  solution. 

Call  800-446-4525  today  for  details! 

^SismaData 

*^  THE  UPGRADE  SPECIALISTS 


P.O.  BOX  1 790,  NEW  LONDON,  NEW  HAMPSHIRE  imS?    FAX  b03-526-«>91 5 
CIRCLE  21 3  ON  REAC€R  SERVICE  CARD 


into  a  briefcase  alongside  a  laptop  PC. 
The  printer,  a  former  PC  Magazine  Edi- 
tors' Choice  (reviewed  in  "Dot  Matrix: 
Quietly  Evolving."  November  26,  1991), 
weighs  2.2  pounds  with  its  ribbon  car- 
tridge installed.  The  0.4-pound  nickel 
cadmium  battery  provides  25  or  so  pages 
of  outlet-free  operation  with  each  6-hour 
charge.  Adding  the  0.3-pound  proprie- 
tary parallel  cable  and  the  I  lO-volt  0.6- 
pound  AC  adapter/charger  brings  the  to- 
tal weight  to  3.5  pounds,  a  small  burden 
for  such  high-quality  output. 

Other  strengths  of  this  printer  include 
an  automatic  paper  feed,  a  second, 
straight-through  paper  path  for  enve- 
lopes and  heavier  stock,  and  quiet  opera- 
tion. A  I  -character  LED  display  helps  us- 
ers navigate  the  control-panel  config- 
uration menu. 

NOT  QUITE  A  LASER 

The  Citizen  PN48  easily  beats  other  por- 
tables when  it  comes  to  print  quality, 
though  it  falls  short  of  desktop  lasers.  For 
example,  a  closer  look  at  the  12-pitch 
Courier  reveals  some  roughness.  And 
while  the  Roman  typeface  should  prove 
passable  for  most  users,  it  looks  thin  next 


to  a  high-quality  laser  Roman  typeface. 
In  both  cases,  the  printer  merely  elimi- 
nates the  white  space  between  12-point 
characters  to  produce  12-pitch  fonts. 

Of  course,  those  who  shrink  from 
feeding  cut  sheets  one  page  at  a  time 
should  look  elsewhere,  as  should  those 
who  must  print  on  continuous  forms.  The 
Citizen  PN48  provides  no  tractor-feed 


Citizen  PN48  Notelioolc  i»rintap 


Courier 
Get  your  facts  first 

Roman  PS 
Get  your  facts  first 


pins  and  does  not  expressly  support  con- 
tinuous forms.  For  our  speed  tests,  how- 
ever, we  fed  edgeless  continuous  forms 
to  the  printer  and  noticed  a  tendency  to 
overheat.  A  Citizen  spokesperson  re- 
ported that  removing  the  battery  pack 
during  AC  operation  should  solve  this 
problem. 

The  Citizen  PN48  won't  bowl  you 
over  with  its  speed,  but  it  did  outpace  the 
slowest  portable  tested  here.  The  Citizen 
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Merritt 

COMPUIEB  PKOOUCIS 


Introducing  The  First  liuiy 
Intelligent  Labeling  System! 


Someone  finally  figured  out  the  perfect  labeling 
system 

No  more  messy  labels...no  more  scratchedout 
words.  Of  curled  arxl  torn  labets  to  stick  in  your  disk 
drive  Now  there's  LABELfP 

L/\BELfr  consists  of  a  s^  i 
adhesive  label-holdefs  iiiHk  .  i 
transparent  plastic  and  i  <  r  i,  .  i  i 
Irxlivjdual  latjel  inseru.  ,iv,'.i.iiii<'  in 
five  colors  Once  the  lai«  i  luJiio  i  . 
permanently  affixed  to  your  disk,  dll 
you  have  to  do  is  write  the  neces- 
sary inlormation  on  the  l<itx>l  of  your 
choice  and  slip  It  into  tlic  Iribci 
holder.  It's  simple  and  t  onvc nitni 

Not  too  big,  not  too  small... 

LABELIT" fits  all  (loppy  Oiski  just  ritifi! 
And  LABEUr  is  also  av.  nl.  'tili 
Mini  and  Maxi  Data 
Cartridges,  ana  VHS 
video  cassettes. 


Safety  assured.. .LABLLir"  absolutely  will  not  come  off 
tn  your  disk  drive,  it's  even  tjeen  lab  tested  and  used  by 
the  world's  largest  computer  companies 

L/VBEUT"  proves  that  in  a  very  complicaled  world,  there  Is 
still  rocxn  for  a  very  simple  idea 


Dealer  Inquiries  invited. 


mmMf.  COMPUSA  ^^J^ 


LABEir 

iHi  iDiniidini  itiiiinc  srsiiai 


<•.    .Ill-,  .jTiJ" 


l*inn  Convuttt  Producti.  Irx  •        Ritl  art)  Cersei  Df .  Si^lc  ISO  -  DslUi.  ItMS  75237  .  |2I4|  3390753  or  fA«  I^Kj  J39  1313 
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PN48,  which  prints  letter-quality  text 
only,  clocked  in  at  24  cps  in  both  emula- 
tions on  our  text  test.  On  our  graphics 
test,  the  printer  scored  0.50  gppm  and 
1.00  gppm  for  IBM  and  Epson  emula- 
tions, respectively. 

With  the  $4.99  single-strike  ribbon, 
the  Citizen  PN48  operates  at  a  hefty  36 
cents  a  page.  With  the  multistrike  ribbon 
(also  $4.99),  per-page  costs  will  drop  if 
you  reuse  the  ribbon. 

The  Citizen  PN48  ships  in  two  config- 
urations. The  $469  standard  package  con- 
sists of  the  printer,  an  AC  adapter,  a  par- 
allel cable,  and  one  multistrike  ribbon. 
The  $549  Professional  System  adds  the 
slim  battery  pack  ($95),  the  soft  carrying 
case  ($29),  and  an  extra  single-strike  rib- 
bon. The  Professional  System's  street 
price  runs  as  low  as  $400. 

The  Citizen  PN48  Notebook  Printer's 
manual-feed  requirements  make  it  less 
than  ideal  for  most  desktop  applications, 
but  this  printer  provides  a  strong  solution 
for  those  who  need  truly  portable  cut- 
sheet  printing.  The  Citizen  PN48  also  of- 
fers the  highest  possible  text  and  graphics 
quality  from  a  portable  printer  for  any 
application. 


Digital  Equipment  Corp. 

DEiyetlOOO 

BY  BILL  DYSZEL 

At  $329,  Digital  Equipment  Corp.'s 
DECjet  1000  is  the  least  expensive 
printer  reviewed  here — and  the  least 
portable.  Unlike  the  other  printers  in  this 
review,  the  DECjet  does  not  provide  a 
battery  option.  And  at  4.5  by  13.5  by  5.8 
(HWD)  inches  and  6.4  pounds  without 
any  options,  the  unit  is  too  bulky  for  con- 
stant on-the-road  use. 

The  AC-only  DECjet  is  more  trans- 
portable than  truly  portable.  It  is  perhaps 
best  suited  as  a  desktop  device  that  can 
be  taken  on  the  road  by  the  occasional 
traveler.  In  fact,  a  DEC  spokesperson 
said  that  the  DECjet  is  intended  to  com- 
pete primarily  with  the  HP  DeskJet, 
rather  than  the  smaller  printers  from  Citi- 
zen or  Kodak. 

The  only  internal  emulation  available 
is  HP  DeskJet;  Epson  and  IBM  emula- 
tions require  expansion  cards  ($149 
each).  But  there  is  only  one  expansion 
card  slot:  You  must  choose  among  adding 


HAHDWtRE 

Portable  Printers 

one  of  the  emulations,  one  of  Digital 
Equipment's  optional  $99  font  cards,  or 
memory  beyond  the  8K  built  in  (up  to 
256Kfor$199). 

RATING  THE  OUTPUT 

The  DECjet  1000  produces  dark,  clear 
print  at  300-dpi  resolution — at  least  for 
text.  Graphics  output,  however,  suffers 
from  obvious  jaggies  and  is  too  dark  for 
most  uses.  In  addition,  the  DECjet 
printer  uses  a  water-based  ink  that  tends 
to  smear  when  first  printed  and  when 
moistened.  The  printer  comes  equipped 
with  internal  Courier,  Gothic,  and  Times 
Nordic  fonts. 

The  paper-handling  logic  for  this  cut- 
sheet  printer  is  peculiar,  requiring  a  man- 
ual form  feed  after  every  page.  But  the 
DECjet  still  had  the  highest  speeds  in 
quality  printing:  49  cps  in  both  emula- 


►FACT  FILE 


DECjet  1000 

Digital  Equipment  Corp..  146  Main  St., 
Maynard,  MA  01 754-257 1 ;H(H)-344-m25, 
508-493-51  ll:  fa.x.  H(H)-234-229H 


List  Price:  S329  (includes  power  cable  and  one  ink 
cartridge)  70-page  sheet  feeder,  $99;  IBM  Proprinter 
or  Epson  FX-850  emulation  card,  $149;  connecting 
cable,  $34;  extra  ink  cartridge,  $50;  additional  font 

card.  $99. 

Requires:  Parallel  port 

Dimensions  (HWD):  4  5  x  13  5  x  5  8  Inches.  10.8  x 

13  5x  14.2  inches  with  sheet  feeder. 
Weight  6  4  pounds. 

Emulations:  Epson  FX-850,  IBM  Proprinter,  and  HP 

DeskJet 

In  Shoft  Digital  Equipment  Corp.'s  OECjet  1000  is  an 
AC-only  printer  that  provides  good  text  print  quality 
and  speed  But  the  machine's  appeal  is  limited  by  many 
restrictions,  including  a  lack  of  technical  support  for 
users  who  don't  purchase  the  extended  warranty  or 
a  PC  with  their  system, 

ON  Rf  AOER  SERVICE  CARD 
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Four  reasons  to  buy  aTI  microLaser™  printer. 

.  .... 


Now  there's  a  way  for  ytxi  tt)  put  the 
power  of  Microsoft*  Windows™  on 
paper  —  microLaser  from  Texas 
Instruments. 

Designed  to  be  Windowscompatible, 
there's  a  microLaser  just  right  for  your 
needs,  whether  you  need  a  personal  or 
shared  printer  Here-s^^^  ^tuliSCT 
L  Compadbuity  With  HP   •  *  ♦  ♦  i  2 
LaserJet*  emulation  and       *  *  '  * 
Adobe*  PostScript*  software,  microLaser 
easily  supports  ycxir  demanding  applica- 
tions. And  with  our  Microsoft  WindcAvs 
driver,  set  it  and  forget  it  with  all  Windtnvs 
applications. 

hJot  only  does  PostScript  give  vou  scalable 
outline  fonts  and  graphics,  it  also  means 
thatytxjr  microLaser  works  in  aimputing 


environments  like  Windows,  DOS", 
Apple*  Madna)sh*,OS/2*  and  UNIX*. 

2.  Performance  posrscRin- 
When  it  aimes  to  s«t»«fn:n.Adobt 
printing  hi^-ciuality  documents  fest, 
microLaser  really  makes  yixi  look  good. 
At  either  nine  or  16  pages-per-minute, 
niiciuLaser  printers  speed  you  through 
dcxaiments  in  a  hurry.  Plus  PtistScript 
means  what  you  see  on  your  screen  is 
what  you  get  on  paper.  You  can  even  tur- 
bocharge  your  microLaser  with  a  RISC 
processor  for  bLizing  fest  graphics. 

3.  ReliabilitN-  When  you  buy  a 
printer,  you  want  it  to  print  And 
print  And  print  That  s  just  what 
the  microLaser  does. 

Take  t^ur  personal  microLaser  Plus  for 


Features 

microLaser  Plus 
Basic 

microLaser  Plus 
PS17/PSJ5 

microLaser 
Turbo 

microLaser  XL 
Turbo 

PPM 

Emulation 
Processor 
Fonts 
List  Price 

9  ppm 

HP  Laserjet  II 

68000 

14  HP  Fonts 

$999 

9  ppm 

HPLJ I  I/PostScript 
68000 

17  or  35  Scalable 
$1,399/$1,749 

9  ppm 

HPLJIl/PostScriptll 
RISC/8220 
35  Scalable 
$2,249 

16  ppm 

HPLjll/PostScript  11 
RISC/8220 
35  Scalable 
$3,649 

example.  With  its  hi^  duty  cycle  of 
lO.OCO  pagesfier-month*  ana  a  standaid 
oneyear  limited  warranty*  *,  yM  can  rely 
on  your  microLaser  to  work  the  first  time, 
every  time,  for  v«ars. 

4.  Value  Starting  as  low  as  $999t,  there's 
a  micR)Laser  designed  tLi  fit  any 
budget  From  the  sinj^e  user  aU 
the  way  up  to  a  network.  Con-  uLJSt 
sider  this,  axi:  microLaser's  average  cost 

Epage  is  only  1.9  cents^,  while  some 
r  printers  average  aaxind  3.3  cents. 
The  micR)Laser  not  only  makes  sense,  it 
saves  you  money,  tixi. 

Fbr  details  on  the  right  microLaser  for 
yen  and  the  name  of  the  nearest  dealer,  call 

1-800-527-3500. 

The  mk.-n.LMCT  PSl  7  has  eamtd  the  I W  PC  WM  BcM  Buy 
awanl;  nuciuUm  PS  )5  has  carnal  ihc  1990  In/oWorU  Ejonlent 
Value  awaid  and  4Vi  mice  (ram  MacUxr.  OoobCT  1990. 

Texas 
Instruments 


'BucdtmnoiTuttrJ  (ypicaliuaitr.  "Kir  nu>n:  infttnruoon  on  mtivvt  upgraJe opOLiru,  oil  l-40CV847-^757  inihc  U.S.  and  l-^tOO-26H^M4  in  Canada.  tSiiisesteJ  ittaiJ  poor  —  Jcalcr  pniw  may  \-ar» ,  tBaaedim  iuiajmcJ  rrtail  prioc 
curuuniaMa  inj  appnnamaar  paiir  a^vfaor  nanfc  kit  mil  d«uunuL^  at  4%  Had^  Unnrr,  dMiofcr  and  OPQ.  mictoLaaer  i»  a  tradnnaik  cWToon  Innumma  Incufpunaed.  MioukA  and  DOS  aic  itxuvmJ  oadcmaLrla.  and  Wmijtn 
la  a  tndmuti  lit  Mtcnmnh  Corpi>niOt>n.  AjLitie.  t\MtSt-Tit^  and  the  KMtScnpt  lopi  air  regwwd  traJenytffca uf  A>it>bc  SyMrnm  Ina-cpjcanid  which  may  be  rqpsnroi  in  ornain  )umdfc3Km*.  Laserjcr  i\a  rrtpsimd  trademaii  u4  Hewim* 
hckani.  Inc.  Apfie  and  Maannvh  arr  registtrmj  tndnrurks  t>t  Appic  QNnpucrr.  Inc.  OS/'?  u  ■  n^saatd  tradenuri  of  ImrnuDiful  Buuncu  Maduno  Cx»i7x>rak>n  UNIX  u  a  rnfuvmJ  tT^hicnurk  oi  AT&T,  Ol W2  Tl  76518 
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Isn  t  Capitalism  Cool? 


here  else  but  in  the  land  of  the  free  and  the  home  of  high  technology  could  you  find  the  leader  in  OCR  also  offering  the 
lowest  prices?  Where  else  could  you,  the  customer,  come  up  such  a  clear  winner?  A  Look  no  further  than  WordScan™  and 
WordScan  Plus,  now  at  their  newly  reduced  suggested  retail  prices  ($295  and  $695  respectively).  G)sting  $300  to  $400  less  than 
the  competition,  both  offer  the  industry's  most  accurate  OCR  (per  a  university  study),  exceptional  features  and 
ease-of-use.  Providing  a  better  way  to  get  information  in  any  form— e/ecfronjc  images,  faxes  or  paper— into  your 
favorite  computer  applications.  ▲  In  fact,  the  last  time  OCR  was  reviewed,  PC  Magazine,  PC  Week,     ^^jSSB  B 
InfoWorld  and  Byte  made  ^  comments  like  "sets  a  new  standard"  (ditto  for  our  1991  MacUser  Eddy  Award 
on  the  Macintosh  side).      f    A  The  conclusion:  WordScan  Plus  clearly  tops 


A  penny  savcJ  is  a 
pcnnu  camcJ.  Buy 
WordScan  l^us 
tvfore  (V/o/vr  Jt', 
1002  and  lie  tiiH 

rvwarj  ycu  u  ith  a 
crisp  Hen  Franklin  ' 
(Or  its  $100 
Ci^uiialtnt.) 


With  Oii^it  Si"urr- 
In!'"  macro  you 

OmniPage®  Professional  fll  with  Style  Sheets  and  Templates.  As  well  as       -Itis^^m  '^"^ 

superior  one-step  processing  to  avoid  multiple  settings.  Both  WordScan  products  provide  omnifont      mCi^BS^     "  '^""^ 

apfiication. 

technology  to  handle  virtually  any  business  font  or  type  (bold,  italic,  underlining).  Along  with  Deferred  Processing  to  optimize 
computer  time.  And  they  fully  support  HP  AccuPage  technology  for  the  Scanjet  II  Series.  A  So  why  is  so  much  now  available  for  so  little? 
We  can  only  reply  that  in  these  days  of  Wal-Mart  and  Price  Club,  cost  is  no  measure  of  quality.  Indeed,  if  these  reductions  lead  to  the  best  in 
OCR  becoming  truly  affordable  for  any  computer  user,  then  both  the  mandates  of  the  marketplace  and 

the  dictates  of  capitalism  will  be  satisfied.  And  to  that  we  can  only  add  hooray  for  the  red,  white  and  blue!  ucocnition  stskms 


CALERA 


•Call  l-8()()-3l4-7()51  For  Vour  WordScan  I'liis  Rebate  Ami  A^k  About  Our  S^y  C)mniPai;c  Tradc-Iii  OlYcr. 


OI992  CalCTi  Recognition  S)^em&.  Qlai  *  u  a  rq(istrrcd  tradflnark;  WordScin.  Scan  In!.  Pop-Up  VniBrr  and  hAXCirabber  arc  iradcmarlu  of  Calcra  RtxogniDon  Syslcms.  Inc.  OmmPagr  *  is  a  rcguured 
iradrmark  of  ( jrrr  (^rporalion.  All  other  products  and  brands  arr  propmtn  of  thnr  rnprcttvr  trademark  holdm.  Offrrs  good  only  in  USA. 
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Portable  Printers 
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If  You  Can't  Take  It  With  You 


by  Tom  Unger 

Even  if  you  can't  justify  purchasing  a 
portable  printer,  it's  likely  that  at 
some  point,  you  will  need  to  get 
printed  output  when  you're  on  the 
road.  Here  are  some  alternative 
means  of  doing  so. 

•  Fax  it:  If  your  portable  computer  has 
a  fax/modem,  hard  copy  is  as  close  as 
your  hotel  s  fax  machine.  But  some 
hotels  charge  up  to  a  dollar  per  page 
for  delivery.  Fax  several  documents 
each  day  and  you  may  find  that  a 
portable  printer  is  cheaper.  Ask  in 
advance  what  your  hotel  charges. 

Also  remember  that  you  won't  be 
the  only  one  using  the  hotel's  fax  ma- 
chine: you  may  end  up  waiting  some 
time  before  your  document  can  be 
sent.  One  technique  that  seasoned 
travelers  use:  Fax  at  night  when  offices 
are  closed  and  fax  traffic  is  light. 

•  Modem  ii:  Your  standard  modem 
can't  send  faxes,  but  you  can  use  an 
e-mail  service  such  as  MCI  Mail. 

A  T&T  EasyLink.  or  CompuServe  to 
send  yourself  a  fax.  If  you're  not  near 
a  fax  machine,  consider  using  your 
e-mail  service's  priority  mail  facility  to 

tions.  Its  draft  text  score  of  69  cps  in 
Epson  emulation  was  also  impressive.  On 
the  graphics  test,  however,  the  DECjet 
scored  a  weak  0.50  gppm  in  Epson  emula- 
tion. Its  performance  on  the  graphics  test 
in  IBM  emulation  was  a  little  better,  at 
0.70  gppm. 

Digital  Equipment  sells  a  70-page 
sheet  feeder  ($99),  which  the  company 
did  not  submit  for  this  review.  The  sheet 
feeder  might  solve  the  printer's  paper- 
handling  problems,  but  it  also  adds  an- 
other 2.9  pounds  (for  a  grand  total  of  9.3 
pounds).  The  printer  docs  not  work  with 
continuous  form  paper,  though  it  can 
handle  heavier  stock,  envelopes,  and 
transparencies. 

With  the  $19.95  cartridge,  the  DECjet 
prints  letter-quality  pages  for  a  low  10 
cents  a  page,  or  5  cents  a  page  in  draft 
mode  because  less  ink  is  used.  But  don't 
ex|}ect  a  break  from  the  already  low  $329 
price;  the  DECjet  is  sold  through  the 
company's  new  direct  retail  channel. 


mail  yourself  laser  hard  copy.  This  can 
be  expensive,  however,  and  usually 
works  only  in  major  metropolitan 
areas.  Moreover,  these  services  repro- 
duce naked  ASCII  lext..vflm  format- 
ting commands  such  as  underlining  or 
boldface. 

•  A  borrower  be:  If  you  must  use 

someone  else's  laser  printer.  Com- 
puter Communications  Solutions 
(800-32 1  -07 13)  offers  an  easy-to-coil, 
3-foot.  0.25-pound  parallel  Centron- 
ics cable  for  under  $10.  Plugging  your 
own  cable  into  the  back  of  the  printer 
is  easier  and  less  intrusive  than 
unhooking  the  parallel  cable  from  the 
other  user's  PC. 

•  Stockpile  drivers:  Above  all.  make 
certain  you  have  drivers  for  the  HP 
LaserJet  II.  the  Epson  FX/MX.  and 
the  Apple  LaserWriter  for  «// your  ap- 
plications. For  applications  that  can't 
be  saved  as  DOS  text  output,  try  a 
TTY  (teletype)  driver  for  telex-like 
output:  straight  ASCII  code  with  line 
feeds.  Nt)thingcan  be  nn)re  frustrat- 
ing than  obtaining  access  to  a  printer 
you  can't  use  because  your  laptop 
lacks  the  proper  driver.  □ 


DECjet  1000 


Times  Nordic 
Get  your  facts  first 

Letter  Gothic 
Get  your  facts  first 

Courier 
Get  your  facts  first 


One  major  drawback  is  the  printer's 
warranty:  Unless  you  buy  an  extended 
warranty  (for  a  total  of  $495)  or  a  PC  with 
the  DECjet,  there  is  no  official  technical 
support.  With  the  extra  purchase,  how- 
ever, you  get  24-hour  technical  support, 
7  days  a  week. 

The  best  thing  about  the  DECjet  1000 
is  its  text-printing  speed.  It's  up  to  you 
to  decide  whether  being  able  to  print  that 
quickly  justifies  the  tradeoffs  you'll  have 
to  make. 


m 
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Very  Cool. 

And  while  we  celebrate  free 
enterprise,  we  also  applaud  its 
result:  innovation.  By  example, 
we  cite  FAXGrabber™,  the  first 
fax-conversion  Windows  utility, 
for  your  PC  fax  card  ( now  only 
$99,  normal  price  is  $149).  It 
turns  a  static  computer  fax 
image  into  editable  text.  ▲  PC 
World  says  "if  you  receive  a  lot 
of  PC  faxes  you 'd  like  to  manip- 
ulate...(it)  can  make  your  life  a 
lot  easier. "  And  Home  Office 
Computing  explains  why:  "the 
utility  automatically — and  in 
the  background — converts  the 
fax  into  text;  launches  into  an 
application  (so  you  can  work 
with  it);  saves  the  text  into  a 
file;  or,  places  the  text  directly 
onto  the  Windows  Clipboard... 
these  features  seem  to  make 
FAXGrabber  almost  indispens- 
able...." A  Thus,  a  remarkable 
demonstration.  The  value  of 
capitalism  and  innovation,  all 
supported  by  the  power  of  a 
free  press.  Call  1  -800-4-FAX- 
GRAB  to  order  today. 

CALERA 

RECOCNITION  SYSTEMS 

CdUra  K^\yitilwm  i^usUmt.  /n>-    Alt  ottiitr  iratU- 
mafitt  art  prttptHf  of  tktir  rttpKin* 
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Portable  Printers 


How  to  Read  the  Printer  Guide 


•  Text  Speed 

Our  Text  Speed  test  is  a  two-page 
business  letter,  and  results  are  reported 
in  characters  per  second  (cps). 


Graphics  Output 

The  photo  shows  how  well  the 
printer  reproduces  halftones. 


Gray-Scale 

This  bar  consists  of  six  shades  of  gray. 


BROTHER  HJ-100I  INK  JET  PRINTER 


64-nozzle  ink  Jet  printer 


EPSON  EMULATION: 

•  Quality  Text  Sp««d:  42  cps 

•  Graphics  Spted:  1.4gppm 

•  Graphics  Time:  0  min  44  tec 

IBM  EMULATION: 

•  Qaality  Text  Speed:  42  cps 

•  Graphics  Speed:  0.7  gppm 

•  Graphics  Time:  t  min  21  sec 


•  Graphics  Speed  and  Graphics  Time 

Results  for  outputting  the  scanned  photo 
are  given  both  in  graphics  pages  per  minute 
(gppm)  and  in  minutes  and  seconds. 


$499 


Text  Output 

We  have  enlarged  the  letter  P  to  nearly  ten  times 
its  original  size  so  that  you  can  clearly  see 
the  way  the  printer  handles  straight  lines 
and  curves  for  text. 


Line  Art 

This  test  indicates  how  well  the 
printer  handles  curved  lines,  as 
well  as  lines  of  various  widths. 


CANON  BJ-10ex  BUBBLE  JET  PRINTER 


64-nozzle  ink  Jet  printer 


EPSON  EMULATION: 
Quality  Text  Speed:  39  cps 
Graphics  Speed:  1.3  gppm 
Graphics  Time:  0  min  46  sec 

IBM  EMULATION: 

Quality  Text  Spaed:  42  cps 
Graphics  Speed:  0.8  gppm 
Graphics  Time:  1  min  20  sec 


$499 


CITIZEN  PN48  NOTEBOOK  PRINTER 


48-pin  thermal  fusion  printer 


EPSON  EMULATION: 
QaalHy  Text  Speed:  24  cps 
Graphics  Speed:  1.0  gppm 
Graphics  Time:  1  min  2  sec 

IBM  EMULATION: 

Qaality  Text  Speed:  24  cps 
Graphics  Speed:  0.5  gppm 
Graphics  Tinn:  1  min  49  sec 


$469 


DECjet  1000 


50-nozzle  ink  Jet  printer 

EPSON  EMULATION: 
Draft  Text  Speed:  69  cps 
QaatityTaxt  Speed:  49  cps 
Graphics  Speed:  0.5  gppm 
Graphics  Time:  2  min  7  sec 

IBM  EMULATION: 

Draft  Text  Speed:  65  cps 
QaalitY  Text  Speed:  49  cps 
Graphics  Speed:  0.7  gppm 
Graphics  Time:  1  min  32  sec 


$329 
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irmance  From  Gateway  2000! 


lachine  were  designed  especially  for  me!"  she  smiles. 
Iith  her  head  in  the  clouds.  "The  HandBook  is  so  small 
Id  feather-light;  yet  it  has  a  truly  usable  keyboard  and 
Isplay.  a  real  hard  drive,  and  the  capability  to  transfer 
|es  back  to  my  editor.  I  can  travel  with  it  and  not  even 
jiown  I'm  carrying  it!" 

■'Once  again.  Gateway  is  in  the  pilot's  seat."  Dakota 
Ids.  And.  as  he  and  Lexa  fly  off  into  the  wild  blue 
Itnder  with  their  message,  we  know  in  our  hearts  that 
|e  saga  of  Gateway  2000  will  continue.... 
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Foldout  slip-sheet 


1.  Open  the  foldout  page 

2.  Insert  this  sheet  with 

1.  Front  side  touching  the  free  page 

2.  Arrow  pointing  to  the  fold 

3.  Slice  the  folded  edge 


Free  end 


Sllp-sheM 


4.  Close  the  page  and  slip-sheet  bsss^.,,,^!:^ 
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Notebooks  With  High-Flying  Perf] 


%>  THEY'RE  HERE 


The  paths  of  dashing  young  scientist  Dakota  Smith 
and  independent  joumahst  Lexa  Kirk,  drawn  by 
seeniingi)  mysterious  forces,  recently  converged  in 
South  Dakota.  There  they  made  amazing  discoveries: 
the  Nomad  notebooks  and  the  astonishing  little 
HandBook'"  from  Gateway  2000!  Now  their  sworn 
mission  is  to  carry  the  news  to  the  far  comers  of 
the  world. 

"The  sky's  the  limit!"  Dakota  praises  the  new 
Nomads.  "These  systems  are  every  bit  as  powerful 


as  their  desktop  counterparts!  I  can  actually  do  serious 
computing  on  land,  at  sea  or  in  the  air!"  The  Nomad's 
patented  power-management  system  delivers  soaring 
battery  life  —  over  six  hours  from  a  single  battery  on  the 
25MHz  486DX  system.  And  it  has  one  of  the  biggest  and 
brightest  notebook  screens  in  the  industry. 

And  Lexa  takes  off  with  her  HandBook.  smaller  than 
a  notebook  but  larger  and  more  functional  than  a 
palmtop  —  a  real  PC  in  miniature  form!  "it's  a  totally 
new  category  of  portables,  and  I  feel  as  if  this  little 


mi 
vw 
ajj 
db 

m 
u 

m 

y\ 

tHl 


The  Explorers'  Notes 


-J 

■  Weight  2.75  Lbs.  (HandBook  &  Battery) 

■  Dimensions  5.9"  X  9.75"  X  1.4" 

■  4.5Hr.*  NiMH  Battery.  1.25  Lb.  AC  Adaptor/Charger, 
6.5"  X  2.5"  X  1.5" 

■  Traveling  Weight  4.0  Lbs.  (HandBook.  Battery  &  AC  Adaptor/Charger) 
I C  &  T*  Processor,  286-Class  Performance 

■  1MB  RAM  upgradeable  to  3MB 

■  40MB  Hard  Drive 

■  Backlit  7.6"  Double-Scan  CGA  Screen.  640  x  400  Resolution 

■  1  Parallel/1  Serial  Port 

■  78-Key  Keyboard,  101 -Key  Emulation,  Inverted  T  Cursor  Pad 

■  MS  DOS®5.0,  File  Transfer  Software  &  Serial  Download  Cable 

■  Introductory  Bonus  Pack 

■  Carrying  Case 

$1295 

Options:  FieldMouse  pointing  device,  2,400  hps  modem,  alkaline  battery 
pack,  portable  printer,  combo  unit  (35"  drive  with  serial  port  and 
parallel  port),  extra  batteries 


NOMAD  Options:  2.4(X)I9.6()0  hps  modems,  portable  printer,  numeric 
keypad.  Token  Ring  or  Ethernet  interfaces,  SCSI  interface,  memory  upgrades, 
executive  carrying  case,  extra  batteries 

*Battery  life  was  measured  using  PC  Magazine'sBaf/m  Rimdown  Test  with 
power  management  enabled.  Results  nwy  vary. 


^MOI\/IAD 

I  Weight  5.8  Lbs.  (Nomad  &  Battery) 

■  Dimensions  8.5"  x  I  r'x  1.8" 

■  6-Hr.*  NiCad5.7Ah  Battery 

■  14.4-Oz.  AC  Adaptor/Charger,  6.12"  x  2.25"  x  1.5" 

■  Traveling  Weight  6.7  Lbs.  (Nomad,  Battery  & 

AC  Adaptor/Charger) 

■  Backlit  10"  VGA  Screen.  640  x  480  Resolution.  64  Gray  Scale 

■  Simultaneous  Video 

■  I. 44MB  3.5"  Diskette  Drive 

■  1  Parallel/1  Serial  Port 

■  External  Video  &  Expansion  Bus  Ports  (Ports  are  Full  Size) 

■  79-Key  Keyboard.  101 -Key  Emulation,  Inverted  T  Cursor  Pad 
I  FieldMouse™  Pointing  Device 

■  MS  DOS  5.0  &  Windows™  3.1 

NOMAD  325SXL  •  $1995 

25MHz.  386SXL,  4MB  RAM.  80MB  Hard  Drive 

NOMAD  420SXL  •  $2695 

20MHz,  Intel®486SXLP.  4MB  RAM.  80MB  Hard  Drive 

NOMAD  425DXL*  $3495 

25MHz.  Intel  486DXLP,  4MB  RAM.  120MB  Hard  Drive 
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HARDWARE 

Portable  Printers 


KODAK  DICONIX  180si  PRINTER 


$399 


12-nozzle  ink  Jet  printer 

EPSON  EMULATION: 
Draft  Text  Speed:  68  cps 
Quality  Text  Speed:  21  cps 
Graphics  Speed:  0.4  gppm 
Graphics  rime:  2  min  21  sec 

IBM  EMUUTION: 

Draft  Text  Speed:  68  cps 
Quality  Text  Speed:  21  cps 
Graphics  Speed:  0.4  gppm 
Graphics  Time:  2  min  27  sec 


KODAK  DICONIX  701  PRINTER 


50-nozzle  ink  Jet  printer 


$549 


IBM  EMULATION: 

Draft  Text  Speed:  60  cps 
QMlHy  Text  Speed:  48  cps 
8nfMMS|M«d:  1.4  gppm 
Sn^MnTilM:  0  min  42  sec 


TOSHIBA  EXPRESSWRITER  201 


24-pin  tliepmai  fusion  printer 


$499 


EPSON  EMULATION: 

Quality  Text  Spaed:  18  cps 
Graphics  Speed:  0.5  gppm 
Graphics  Time:  2  min  4  sec 


Eastman  Kodak  Co. 

Kodak  Diconix  180si  Printer 
Kodak  Diconix  701  Printer 

BY    MITT  JONES 

The  Eastinan  Kodak  Co.  has  a  knack  for 
squeezing  desktop  paper-handling  fea- 
tures into  small  packages.  The  $399  Ko- 
dak Diconix  180si  Printer  provides  out- 
let-free tractor-feed  capability;  the  larger 


Kodak  Diconix  ISOsi  Printer 


Prestige  10  pitch 
Get  your  facts  first 

Gothic   10  pitch 
Get  your   facts  first 

Hevta  Proportional 
Qet  your  facts  first 


$549  Kodak  Diconix  701  Printer  features 
a  commendable  30-page  sheet  feeder. 
Neither  of  these  capabilities  is  standard 
equipment  on  any  other  portable  printer 
currently  available. 

Both  thermal  ink  jet  models  feature 
three  internal  typefaces  and  two  popular 
emulations.  Kodak's  interactive,  paper- 
based  configuration  menu  makes  choos- 
ing among  setup  options  easy  but  slow. 

SMALLEBANDLiQHTER 

The  smaller,  lighter,  and  less-capable  Ko- 
dak 180si  measures  a  trim  2.0  by  10.8  by 
6.5  inches  and  weighs  2.9  pounds  without 
batteries  or  its  0.9-pound  llO-voh  AC 
adapter.  The  printer  comes  standard  with 
a  power  cord  and  AC  adapter/charger, 
but  no  ink  cartridge  or  batteries  (the  lat- 
ter are  available  at  most  electronics 
stores,  but  not  from  Kodak).  The  five  C- 
cell  nickel  cadmium  batteries  required 
for  outlet-free  operation  slide  directly 
into  the  printer's  hollow,  plastic  platen. 
Kodak  says  that  alkaline  batteries  will 


work  in  a  pinch  but  cautions  against  try- 
ing to  recharge  them.  Each  10-hour 
charge  of  the  AC  adapter  powers  the 
printer  for  25  to  30  pages  of  output. 

The  Kodak  180si  boasts  an  internal 
tractor  and  its  single  rear  feed  accommo- 
dates either  continuous  forms  or  cut- 
sheet  paper,  but  buyers  shouldn't  expect 
full-fledged  desktop  functionality.  The 


Kodak  Diconix  701  Printer 


Get 


Helvetica 
Get  your  facts  first 

Gothic 
Get  your  facts  first 

Courier  10 
your  facts  first 


printer  enforces  minimum  left  and  right 
margins  of  0.75  inches  (due  to  mechanical 
constraints),  requires  manual  feeding  of 
single  sheets,  and  supports  paper  widths 
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AtCMiata 

one  gocxi  thing 


In  June  1990,  Okidata's 
OL400  personal  page  printer 
won  a  PC  Magazine  Editors' 
Choice  award.  The  editors 
praised  its  overall  performance 
and  value  -  applauding  its 
graphics  and  text  quality,  and  its 
wide  selection  of  built-in  type- 


faces and  fonts.  All  at  the  lowest 
suggested  list  price  of  any  page 
printer  available. 
In  November  1991,  Okidata's 
new  OL830  Adobe®  PostScript® 
printer  won  the  same  coveted 
award.  Once  again,  the  editors 
praised  our  printer's  overall  per- 


formance and  value.  They  found 
it  to  be  the  fastest  of  all  8-ppm 
printers  tested  in  PCL  {HP  em- 
ulation) graphics  mode.  And 
considering  its  record-setting 
low  price,  they  rated  it  "the  best 
inexpensive  PCL/PostScript 
printer  available".* 


Cl 


leads  to  anothen 


Both  printers  come  equipped 
with  an  impressive  list  of  stan- 
dard features  -  including  full 
HP  Series  II  software  compati- 
bility, and  the  industry's  only  5- 
year  printhead  warranty.  Plus  a 
choice  of  options  to  tailor  either 
machine  for  your  specific  busi- 


ness or  home-office  application,    ceptable,  but  outstanding  per 


And  both  come  with 
one  additional  standard 
feature:  the  Okidata 
OK!  It's  our  pledge  to 
you  that  every  product 
bearing  our  good  name 
deliver  not  just  ac- 


OKI 
OK! 


formance  and  value. 
Call  1  (800)  OKIDATA 
for  the  name  of  your 
nearest  Okidata  dealer, 
and  ask  him  to  show 
you  both  award-winning 


OKiQATA-OK!  page  printers. 

We  don't  just  design  it  to  work.  We  design  it  to  work  wondersf 

•reprinted  from  PC  MAGAZINE,  11/26/91.  PC  MAGAZINE  AND  THE  EDITORS'  CHOICE  AWARD  ARE  REG.  TMs  OF  ZIFF-DAVIS  PUBLISHING.  ADOBE  AND  POSTSCRIPT 
ARE  REG.  TMs  OF  ADOBE  SYSTEMS  INC.  OKIDATA  AND  THE  OKIDATA  OK!  ARE  REG.  TMs  OF  OKI  ELECTRIC  INDUSTRY.  CO..  LTD. 
"WE  DON'T  JUST  DESIGN  IT  TO  WORK.  WE  DESIGN  IT  TO  WORK  WONDERS".  IS  A  REG.  TM  OF  OKI  AMERICA  INC. 
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YOITRE  USING  PRESENTATION  SOFTWARE  AND  THEIR  EYES  ARE  STILLGLAZED  OVER. 

Let's  face  it  Audiences  today  are  bored  to  death  with  presentation  software.  Everyone  on  the 
planet  is  using  it  And  it  all  looks  the  same.  But  there  is  a  way  to  break  the  snooze  factor — 
^^^^  project  your  software  on  one  of  In  Focus'  new  color  LCD  projection  panels.  Not  only 

will  your  ideas  look  better,  they'll  have  the  waking  power  you  need. 

FORTUNATELY,  OUR  NEW  LCD  PANELS  WILL  MAKE 

Simply  slip  one  of  our  lightweight,  portable  panels  on  top  of  an  overhead  projector,  and  plug  it  into  your 
PC  or  Mac.  In  mere  seconds  you're  giving  a  fidl-color  interactive  presentation  right  off  your 
computer.  (Let  everyone  else  fumble  with  transparencies  and  slides.)  So  you  come  across  looking 
more  polished,  professional  and  persuasive.  A  change  your  audience  will  definitely  notice. 

YOUR  IDEAS  SCREAM  OUT 

And  talk  about  efficient.  Since  you  don't  have  to  make  hard  copies  of  your  presentation,  turn- 
around time  and  outrageous  costs  are  no  longer  issues.  Plus,  you  can  animate  your  informa- 
tion, even  work  with  it  during  the  meeting,  which  is  infinitely  more  interesting  than  static  data. 
All  in  vibrant  colors,  with  unparalleled  quality,  saturation  and  contrast 


Our  new  panels  include  the  7000FX+  with  24,000  colors;  the  active-matrix  TVT-3000 
for  multimedia;  and  the  7600XGA — the  only  panel  for  projecting  stunning  XGA 
images  at  1024  x  768  resolution.  So  call  1-800-327-7231  for  J|nfjp^jjg^ 
a  free  brochure.  And  bring  dead  presentations  back  to  life,  systems 


01992  In  Focus  Sysicrm.  Inc.  All  rights  rncrvcd.  In  Focus  is  a  registered  trademark  of  In  Focus  Systems,  Inc  All  other  trademarks  arc  for  idcntincalion  purposes  only  and  are  the  properly  of  their  respective  companiet. 
7770  SW  Mohawk  Street.  Tualatin.  Oregon  97062.  Phone  (503)  692-4968.  Fax  (503)  692-4476.  In  Europe:  Planetenweg91. 2132  HU  Hoofddorp.  The  Netherlands.  Phone  31  (0)  2503  23200.  Fax  31  (0)  2503  243««. 


Kodak  Diconix  180si  Printer 

Eastman  Kodak  Co.,  343  State  St, 
Rochester,  NY  14650;  800-344-0006, 
716-253-0740 


List  Prica:  S399  (includes  AC  adapter/charger  and 
power  cable);  with  serial  interface.  $419.  220V  50Hz 
adapter/charger,  $28: 24CIV  SOH;  adapter/charger.  $28: 
black  print  cartridge.  $13.95:  single-color  print  car- 
tridges. $19.95:  carrying  case.  $29.95. 
Requires:  Parallel  port. 
Dimensions  (HWD):  2.0  x  10  8  x  6.5  inches. 
Weight  2.9  pounds.  3.8  pounds  with  AC  adapter. 
EimlatioM:  Epson  FX-85.  IBM  Proprinter,  and  Kodak 
Diconix  Small  Printer  command  set. 
In  Slioit  The  Kodak  Diconix  1B0si  Printer  is  the  only 
truly  portable  candidate  with  tractor-feed  capabilities. 
But  other  problems,  such  as  slow  speed,  detract  from 
its  allure. 

ON  READER  SERVICE  CARD 


from  8.5  to  9.2  inches  only. 

These  drawbacks  are  understandable 
given  the  printer's  small  size  and  weight, 
but  others  are  not.  For  instance,  you  must 
deduct  0.75  inches  from  the  desired  mar- 
gin setting  within  DOS  applications. 

Another  problem:  In  its  default  graph- 
ics mode,  the  196-dpi  Kodak  I80si  does 
not  automatically  compensate  for  having 
a  greater  resolution  than  the  printers  it 
emulates;  this  resulted  in  shrunken 
graphics  on  our  tests.  The  printer  also 
consistently  offset  a  portion  of  our  test 
image  in  this  mode.  But  once  configured 
for  its  expanded  graphics  mode,  as  rec- 
ommended by  Kodak's  technical  sup- 
port, the  printer  handled  graphics  with 
aplomb,  though  expanded  mode  some- 
times forced  the  character  pitch  to  10 
characters  per  inch  (cpi). 

The  Microsoft  Windows  driver  that 
ships  with  the  printer  eliminates  the  need 
to  adjust  margins  within  Windows  apps 
and  automatically  switches  the  graphics 


HARDWA»E 

Portable  Printers 

emulation  to  expanded  mode.  Kodak  is 
reportedly  working  to  provide  Kodak 
180si  drivers  for  more  DOS  applications. 

On  our  tests,  the  Kodak  180si  placed 
last  in  almost  all  categories.  In  draft  mode 
(in  IBM  and  Epson  emulations),  how- 
ever, its  68-cps  score  beat  the  limited 
competition.  The  Kodak  180si  clocked  in 
at  21  cps  for  quality  text  and  0.40  gppm 
for  graphics  in  both  emulations. 

The  print  quality  of  this  12-jet  offering 
is  closer  to  9-pin  dot  matrix  output  than 
24-pin.  Text  prints  sufficiently  dark  but 
with  jagged  edges.  On  the  upside,  the  ink 
resisted  smearing,  and  the  printer  offers 
Gothic,  Prestige  Elite,  and  sans  serif 
fonts.  With  the  $13.95  ink  cartridge,  out- 
put costs  run  near  5  cents  a  page  for  draft 
and  12  cents  a  page  for  letter  quality. 

Found  for  as  low  as  $300  on  the  street, 
the  Kodak  Diconix  180si  Printer  is  the 
only  truly  portable  tractor-feed  printer 
currently  available.  But  if  your  printing 
needs  are  less  restrictive,  you  may  want 
to  choose  a  more-capable  offering. 

BIGGER  AND  FASTER 

At  5.6  pounds,  the  $549  Kodak  Diconix 
701  Printer  hardly  lends  itself  to  frequent 
travel.  But  the  300-dpi  printer  provides 
speed  and  paper-handling  that  no  other 
portable  can  match. 

The  Kodak  701  measures  2.4  by  11.7 
by  7.7  inches  (HWD)  in  its  traveling  con- 
figuration. For  cut-sheet  operation,  raise 
the  top  canopy  (which  doubles  as  a  pa- 
per-bin) and  flip  up  the  paper-support 
wire.  In  this  state,  the  printer  requires  8.1 
inches  vertically  and  11.1  inches  from 
front  to  rear.  The  top-load,  U  paper  path 
leaves  each  printed  page  (up  to  30) 
stacked  neatly  in  front  of  the  feed  stack. 

The  Kodak  701  ships  with  an  AC 
adapter/charger,  power  cord,  and  ink  car- 
tridge in  its  standard  configuration,  but 
like  the  Kodak  180si,  without  a  battery. 
The  Kodak  701  requires  an  NP-55  cam- 
corder battery  pack,  such  as  the  $49.95 
Sony  NP-55.  (Kodak  doesn't  sell  a  bat- 
tery for  this  printer,  either.)  A  0.3-pound 
pack  like  the  NP-55  powers  the  printer 
for  nearly  100  continuous  text  pages  per 
4.5-hour  recharge.  Adding  the  battery 
and  the  1.1 -pound  AC  adapter/charger, 
raises  the  printer's  weight  to  7  pounds. 

The  Kodak  701  handled  its  IBM  Pro- 
printer  X24E  and  HP  DeskJet  emula- 
tions without  a  glitch.  It  scored  a  brisk 
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XEROX 


Windows  is  now 

under  new  management 

Sure.  Windows  is  great.  Except  that  you 
can  spend  more  time  managing  yourdeslc- 
top  tiian  actually  working  on  it. 

But  w  ith  (lurnew  Rooms  for  Windows 
software,  working  in  Windows  is  now 
much  easier. 

Rather  than  working  with  all  your  tiles  and 
applications  crammed  into  one  screen. 
Rooms  lets  you  set  up  an  unlimited  num- 
ber of  desktops,  or  Rooms.  Each  with  its 
own  combination  of  applications  and  files, 
arranged  on  the  screen  however  it  makes 
the  most  sense  to  you. 


MtcroMifl  IS  4  regittcrril  Irjidcmark  and  WindcnM  ind  the  Window,  logo  ire  Imdemark.ot  MKmM>fI  forpiwalion  Xfcl«)X?  XSod.  and  Ro.>ms  are  Iradcmarkt  of  XEKOX  CORPORATION  CIW2  XEROX  CORPORATION  All  njhl*  reserved 

All  brand  and  product  name,  apfeanni!  in  ihts  ad  arc  rrgi.lcred  tiademaTk.  ot  liademarW.of  theit  rcspctivc  htilder. 
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Simply  by  pointing  and  clicking,  you  can 
move  from  Room  to  Room  and  between 
Windows  and  DOS  programs.  And  all 
your  files  and  applications  stored  in  all 
your  Rooms  can  open  automatically,  every 
time  you  turn  on  your  PC ! 

Rooms  for  Windows.  You'll  wonder  how 
you  ever  managed  without  it. 

To  purchase  Rooms  for  Windows,  visit  your 
nearest  dealer  or  call  1-800-626-6775. 
In  Canada  call  1-800-668-0199.  In  Quebec 
call  1-800-668-0133.  Suggested  retail 
price  $99. 


Xerox 

The  Document  Company 
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►summary    of  features 


Portable  Printers 


He  D  IT  Dill 

BBc  H  0  1  e  el 

Products  listed  in  alphabetical  order 

■  =  YES     □  =  N0 

Brother  HJ-IOOi 
InkJet 
Printer 

Canon  BJ-IOex 
Bubble  Jet 
Printer 

Citizen  PN48 
Notebook 
Printer 

DECjetlOOO 

Kodak  DIconix 
180sl  Printer 

Kodak  Diconix 
701  Printer 

Toshiba 
ExpressWriter 
201 

List  price 

$499 

$499 

$469 

$329 

$399 

$549 

$499 

Battery  option 

$50 

$50 

$95 

None 

Third-party 
batteries 

Third-party 
battery  pack 

$125 

Cut-sheet  feeder 

$90 

$90 

None 

$80 

None 

Built-in 

None 

Phyeicai  characterietics 


Technology 

Inkjet 

Inkjet 

Thermal  fusion 

Inkjet 

Ink  jet 

Ink  jet 

Thennal  fusion 

Number  of  pins  or  jets 

64 

64 

48 

50 

12 

50 

24 

Carriage  size 

Narrow 

Namiw 

Narrow 

Narrow 

Nan'ow 

Narrow 

Namjw 

Maximum  resolution  (dpi) 

360  x  360 

360  x  360 

360x360 

300x300 

192x192 

300  x  300 

180x180 

Installed  memory 

37K 

37K 

4K 

8K 

2K 

23K 

500  bytes 

Parallel/serial  interface 

■  □ 

■  □ 

■  □ 

■  □ 

■/S20 

■  □ 

■  □ 

Microsoft  Windows  driver 

□ 

□ 

■ 

Ivia  BBSI 

■ 

(in  Wirxtows3,t| 

■ 

[included) 

■ 

{included) 

□ 

Paper  handling 

Auto-load  feature 

□ 

□ 

■ 

□ 

□ 

■ 

□ 

Paper  feeds: 

Pressure 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

Tractor 

□ 

□ 

□ 

□ 

■ 

□ 

□ 

Internal 

N/At 

N/At 

N/At 

N/At 

■ 

N/At 

N/At 

External 

N/At 

N/At 

N/At 

N/At 

□ 

N/At 

N/At 

Push 

N/At 

N/At 

N/At 

N/At 

□ 

N/At 

N/At 

Pull 

N/At 

N/At 

N/At 

N/At 

■ 

N/At 

N/At 

Paper  paths 

Rear  U  path 

Rear  U  path 

Bottom  vertical, 
rear L path 

Front  L  path 

Rear  L  path 

Top  U  path 

Bottom  vertical, 
rear  L  path 

Rated  maximum  paper  weight  (poundsl 

28 

28 

28 

24 

24 

24 

25 

Rated  maximum  paper  width  (inches) 

8 

8 

10 

9 

9 

85 

10 

Media  supported: 

Card  stock 

■ 

■ 

■ 

■ 

□ 

□ 

□ 

Transparencies 

□ 

□ 

■ 

■ 

■ 

■ 

□ 

Envelopes 

■ 

■ 

■ 

■ 

□ 

□ 

Landscape  printing 

□ 

□ 

□ 

■ 

□ 

■ 

□ 

Typefaces 

Courier 

■ 

■ 

■ 

■ 

□ 

■ 

■ 

Gothic 

□ 

□ 

□ 

■ 

■ 

■ 

□ 

Prestige  Elite 

■ 

■ 

□ 

■ 

■ 

□ 

■ 

Sans  serif 

■ 

■ 

□ 

□ 

■ 

■ 

□ 

Times  Rontan 

■ 

■ 

■ 

□ 

□ 

□ 

□ 

Other 

None 

None 

None 

Times  Nordic 

None 

None 

None 

Control-panel  buttons 

Typeface 

■ 

■ 

■ 

■ 

■ 

■ 

□ 

Emulations 

□ 

□ 

□ 

□ 

■ 

■ 

□ 

Print  mode 

■ 

N/Att 

■ 

■ 

■ 

N/Att 

Customer  support 

Toll-free  telephone  technical  support 

□ 

■ 

□ 

■  ' 

■ 

■ 

■ 

Telephone  support  hours  (Eastern  time) 

8:00-5:00  (NJ), 
11;00-fl:00(CA)M-F 

9:00-7:00  M-F 

11:00-8:00  M-F 

24  hours  a  day ' 

8:00-5:00  M-F 

8:00-5:00  M-F 

10:00-8:00  M-F 

24-hour  BBS 

□ 

■ 

■ 

□ 

□ 

□ 

□ 

Warranty  coverage  (parts  and  labor) 

12  months 

1 2  months 

12  months 

12  months* 

12  months 

1 2  months 

12  months 

N/At — Not  applicable  The  product  does  not  have  this  leaiure  N/Att — Not  applicable  This  printer  oHefs  onlv  one  print  mode  *  flequires  purchase  ol  an  extended  warranlv  or  a  DEC  PC 
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Introductory  Offer:  Just  $99!  For  A  Limited  Time  Only 


TheWx 

Introducing  New  CA-Textor.  The  Friendliest, 


CA-Textor 


Have  you  heard? 

Everybody  is  talking  about  new 
CA-Textor"^^  For  Windows,  the  first  and  only 

word  processor  that 
makes  writing  almost  as 
easy  as  talking. 

You'll  have  CA-Textor 
up  and  running  in  sec- 
onds. And  thanks  to  its 
graphical,  easy-to-use 
design,  you'll  be 
adding  more  power  j| 
and  persuasion  to  memos,  letters,  ^ 
briefs  and  reports  almost 
instantly-all  with  just  a  few 
clicks  of  the  mouse. 

You  can  write  and 
edit  documents  in 
standard,  draft  or 
WYSIWYG  modes. 
(WYSIWYG 
means  "What  You 
See  Is  What  You 
Get."  Get  it?) 

You' 11  be 
amazed  at  how 
simple  it  is  to 
make  your  work 
look  spectacular. 

That's  because 
CA-Textor  supports 
over  300  different 
fonts,  plus  a  full  array 
of  type  styles  and  colors. 
You'll  quickly  discover 
that  changing  the 
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Setup 


Configuration 


AutosavB 


Documents 


Fields 


Files 


Keyboard 


Thesaurus 


Printer 


Nunnbers     Spellcheck  Tools 


CA-Textor's  friendly,  graphical  design  helpsyou  work  smarter  than  ever 
with Just  a few  clicks  of  the  mouse. 

way  your  words  look  on  screen  and  on  paper  is 
really  almost  as  easy  as  changing  your  mind. 
But  that's  not  all. 
Creating  and  modifying  tables  is  a 
breeze  with  CA-Textor's  powerful 
table  editor  and  dynamic 
calculation  cells. 
Work  on  multiple 
documents  at  the 
same  time  with 
its  advanced 
MDI  interface. 

Or  insert 
pictures  for 
added  impact, 
including 
CGM,TIFF, 
WMF,  WPG 
and  BMP 
file  formats. 
And  if  you 
don't  know  what 
those  mean,  don't 
worry  about  it. 
With  new 
CA-Textor,  you 
don't  need  to. 

It  can  even  ' 
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d  Is  Out 

Easiest  Word  Processor  You  Will  Ever  Meet. 
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Format  Window 

A 

lype  Style               arl+S  ► 
Size                        arl+Z  ► 
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Typeface 


Text  Color 
Background  Color 


arl+F  v'  Format 


Type  Specs. 


arl+Y 


Type  Specs 
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U  Underline 
□  italic 

Oflverstrfce  Backgrouiut  color 
□Beverse 
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Ted  example  " 


Tho 


Cancel 


With  support  for  almost 300  typifaccs 
and  dozens  of  colors,  you  can  really  add 
new  meaning  to  the  phrase,  "It 's  not 
what  you  say. . .  it 's  howyau  say  it. " 


Courier 
Helvetica 

Times 

FranklinGolhic 
FiCoth  Heavy 

Hek/etca- Narrow 
NewCenturySchlbk 
Palalino 

AvanttSorde 
Bookman 
CG  Tunes  (WN) 

m 

Li  nePri nter 
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Modern 

Roman 


proofread  your  work  with 
four  user-defined  dictionar- 
ies, plus  a  spell-checker 
that  understands  American 
English,  British  English  and  French. 
That's  right- French! 
CA-Textor  is  so  user- friendly  it  even  lets 
you  customize  its  feature-rich  tool  bar  to 
match  your  own  personal  specifications. 
Decide  where  the  tool  bar  appears  on  yoiir 

screen. 
Select  icon 
and  text  for- 
mats for  tool 
buttons. 


Outline  of  Document 

1 

< 

> 

Modify .. 

Go  To  . 

Cri  -Ming  cuiliiu  s  has  ne\rr  been  easier.  Modify 
numbering  Icx  els  and  change  headings  instantly. 


Setup  Spell  Checker 


Language 

Fnglish  US  ♦ 

Ok 

1  Cancel 

r  Dictionaries 

English  US 

tnglish 
French 

Eersonal 

1  Browse"! 

Qroup 

r  Browse  | 

Stop  words 

Browsn  | 

Setup  Thesaurus 

Default  Language  English  US 


English 
French 


You'llneverbeatalossjbrwords  with  CA-Textor' s power 
Jul  and  easy-to-use  thesaurus  and  spell  checker 
It 's  so  smart,  it  rxrn  understands  French. 
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AuaHablp  functions 


Show  !!• 


Installed  luncUora 


Insert  a  page  break 


Customise  thejeature-rich  toolbar  in just  seconds. 
Decide  which  toolsyou  want,  how  they  'II  look  and  where 
they  'II  appear  on  screen. 
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Save 
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Replace 
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Free 

Demo  Disk 


You  can  even  arrange  the 
sequence  of  push  buttons 
you  use  most  frequently 

To  order  your  free 
CA-Textor  For  Windows 
Demo  Disk,  just  dial  1-800 
CALL  CAI. 

Do  it  right  now.  - 

And  don't  forget  \MOmPUTtK 
to  tell  'em  that  you  AwSSOClAJES 

heard  it  here  first.     Software  superior  by  design. 


u 
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The  new  Bernoulli  90. 
Consider  it  a  hard  disk  youll 
never  outgrow.  ^ 


BQWOUUI 

MEANS  SKUHTY 

FOR  YOUR  Dxnr 


The  new  PC  Powered — 
47  percent  lower  cost. 

\\  hen  you 
need  more 
storage  for 
Windows,  you  could  buy  a 
bigger  hard  disk,  but  that's 
like  getting  another  bowl 
for  tliis  fish. 

The  new  Bernoulli*  PC 
Powered  from  Iomega*  is  a 
true  price  alternative.  It 
comes  complete  w^th  an 
interface  kit  and  disk  for 
plug-n-play  simplicity. 
Since  it  s  powered  by  your 
desktop  computer,  you  save 
up  to  47  percent  on  already 
low  Bernoulli  90  prices. 

Introducing 
the  PRO  series. 

There's  a  perfonnance 
alternative,  too.  The  new 
PRO  series  drives  carry  a 
quick  t8-msec  effective  access  time  (9-msec  with 
cache).  Giving  you  hard-disk  perfonnance. 

The  bottomless  hard  disk. 

Bernoulli  Drives  utilize 
rugged,  reliable  and 
affordable  90MB 
disks— 180MB  with 
new  Iomega  compres- 
sion l)y  Stac."  So 
Bernoulli  never  fills 
up.  Suiiply  msert 
another  disk. 

Take  Bernoulli 
Disks  with  you.  Back  up  onto  theni.  Lock  them  up. 
You  get  total  data  control. 
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And  Bernoulli's  universal  design  means  your 
drive  will  grow  with  you  whether  you  chatige  sys- 
tems or  platforms. 

The  most  recommended  drive. 

Only  BernoulU  is  tliis  highly  endorsed.  More  often 
by  {)ublications  than  any  Winchester  drive.  Aiid  by 
99  percent  of  our  customers. 

Worldwide  agencies  confirm  its  reliability. 
Bernoulli  features  a  75,000-hour  Mean  Time 
Between  F  ailure  rate,  proven  head-crash  resis- 
tance, and  disks  tliat  withstand  an  eight-foot  drop. 

Call  1-800-695-4039: 

L  nfortunately.  tliis  ad  isn't  a  BeniouUi.  We've  run 
out  of  space.  So  call  today  for  a  free  infonnative 
brochure.  Because  the  new  BernouUi  Drives  have 
the  price  and  perfor- 
mance of  a  hard  disk. 
But  never  fill  up.  .\nd 
that's  no  fish  storv. 


Makers  of  Bernoulli 


01992  kxnega  Cofpofatkxi.  Iomega,  the  Iomega  logo,  and  Bernoulli  are  registered  trademarks.  af>d  Bernoulli  Means  Security  For  Your  Data  Is  a  trademark  of  Iomega  Corp.  All  other  products  are 
trademarks  of  their  respective  holders.tPhone  number  for  U.S.  and  Canada.  Internationally,  call  49-761.450-40.  For  customer  senrkx  questions,  call  1.800456-5522. 
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Portable  Printers 


48  q)s  with  10-cpi  letter  quality  print  and 
1.40  gppm  on  the  graphics  test. 

The  50-nozzle  ink  jet  Kodak  701  can't 
compare  with  the  Citizen  PN48  Note- 
book Printer  when  it  comes  to  print  qual- 
ity, but  the  Kodak  70rs  letter-quality 
Courier  is  fine  for  most  business  corre- 
spondence. The  Kodak  701  also  offers 
Gothic  and  Hevta  (sans  serif)  fonts.  And 
the  Kodak  701  provides  readable  10- 
pitch  fonts,  a  claim  the  Citizen  cannot 
make.  Graphics  print  smooth  but  light. 

The  Kodak  701  has  a  street  price 
around  $440  and  ships  with  a  Windows 
driver.  The  printer  offers  landscape- 
mode  internal  fonts.  24K  of  memory,  and 
support  for  one  64-character  download- 
able font.  With  the  $29.95  cartridge,  per- 
page  output  costs  run  near  8  cents  for  let- 


CHOICE  Kodak  Diconix 


701  Printer 

Eastman  Kodak  Co..  .U.I  Slaw  St.. 
Roclwsicr.  NY  N050:  iSOO-.U-f-OfHX). 
716-253-0740 


List  Price:  $549  (includes  AC  adapter/charger,  built- 
in  30-page  cut-sheet  feeder,  power  cable,  and  one  Ink 
cartridge)  220V  BOHz  adapter/charger.  $29  95:  240V 
5OH2  adapter/charger,  $49  95.  auto-switching  fast 
charger/AC  adapter.  $149.95:  black  print  cartridge. 
$29  95 

Requires:  Parallel  port 

Dimensions  (HWD):  2  4  x  11  7  x  77  inches,  8.1  x 

117x11.1  jnches  with  sheet  feeder 

Weight  5  6  pounds.  7.0  pounds  with  battery  and  AC 

adapter/charger. 

Emulations:  IBfVI  Proprinter  X24E,  HP  DeskJet,  and 
Kodak  Diconix  Small  Printer  command  set 
In  Short  The  Kodak  Diconix  701  Printer  may  prove 
a  bit  cumbersome  for  frequent  travel,  but  its  built-in, 
30-page  cut-sheet  feeder  makes  it  the  best  choice  for 
long-term  stays  and  transportable  desktop  applica- 
tions. 
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ter  quality  and  6  cents  for  draft  (which 
uses  less  ink).  Unfortunately,  the  ink 
smears  readily  with  water  or  highlighting. 

The  Kodak  701  sticks  to  letter,  legal, 
and  A4  media  sizes.  Like  the  Kodak 
180si,  it  doesn't  support  smaller  pages  or 
envelopes.  Both  printers  print  on  ink  jet 
transparencies,  but  our  informal  trials 
produced  only  marginal  results  (we  did 
not  use  Kodak  transparencies). 

The  substantial  Kodak  Diconix  701 
Printer  quickly  wears  out  its  welcome  as 
a  frequent  traveling  companion,  but  its 
speed  and  cut-sheet  feeder  makes  it  at- 
tractive as  a  carry-along  printer  for  dual 
locations  or  extended  travel.  You  could 
also  do  far  worse  if  you  need  a  small-foot- 
print, desktop  machine. 


Toshiba  America  Information  Systems  Inc. 

Toshiba  ExpressWriter  201 

BY  JENNIFER  ZAINO 

Small  size  and  light  weight  characterize 
the  Toshiba  ExpressWriter  201 ,  but  so  do 
a  minimalist  180-dpi  resolution,  a  choice 
of  only  two  fonts,  and  a  single  emulation. 
The  $499  list  price  includes  an  AC 
adapter,  proprietary  Centronics  and 
power  cables,  and  one  ribbon  cartridge; 
tack  on  $125  for  the  optional  battery.  A 
pack  of  five  additional  multistrike  car- 
tridges costs  $29. 

The  ExpressWriter's  list  price  seems 
a  little  high  when  compared  with  the  $469 
cost  of  the  Citizen  PN48  Notebook 
Printer  ($549  with  battery),  which  uses  a 
similar  thermal-fusion  mechanism.  The 
price  difference  is  even  more  glaring 
when  you  consider  that  the  Citizen  PN48 
offers  360-dpi  resolution  and  Epson  LQ, 
IBM  Proprinter  X24,  and  native  emula- 
tions, while  the  ExpressWriter  provides 
only  180-dpi  resolution  and  Epson  LQ 
emulation.  In  addition,  the  Express- 
Writer  cannot  load  paper  automatically: 
You  have  to  push  the  paper  through  man- 
ually and  align  it  with  the  plastic  edge  of 
the  top  cover. 

Toshiba  markets  the  ExpressWriter  as 
a  laptop  accessory.  And  at  a  compact  1 .8 
by  12  by  3.1  inches  (HWD)  and  4.1 
pounds  (including  AC  adapter  and  bat- 
tery), the  printer  fits  best  as  an  on-the- 
road  tool  for  creating  draft-level  output. 
The  unit's  low  resolution  and  media  limi- 
tations preclude  using  it  for  outputting  fi- 


Our  Y.32bis 
ScoutPlus  is 
Trustworthy. 


ScoutPlus  Features 

^  CCITT  V.32bis  (H,400  bps)  operation 
^  CCITT  Group  3  send/receive  lax  with  software 
►  CCinV.42bis/MNP  5  data  compression/ 


error  correction 
►  5-yeor  warranty 


Don't  Trust  Data  Communications 
To  Just  Any  Modem 

The  14,400  bps  ScoutPlus  modem  operates  ol 
the  highest  speeds  lor  both  date  and  lax.  It's  com- 
patible with  0  host  ol  high  speed  modems  and  is 
lully  compliant  to  CCITT  standards. 

Data  Throughput  Up  To  57,600  bps 
With  V.42bis  data  compression  and  error 
correction,  maximum  data  throughput  is  57,600  bps. 
Whether  information  is  sent  or  retrieved,  the  Scout- 
Plus saves  time  and  money  with  every  call. 

Versatile  Communications 

The  ScoutPlus  includes  Delrino  fox  software 
for  eosy  sending  and  receiving  to  and  from  Group  3 
fax  mochines  from  any  PC,  Qmodem  doto  com- 
munications softwore,  an  introductory  CompuServe 
membership  and  a  5  yeor  warranty. 

The  ScoutPlus  is  just  one  of  the  high-quality 
doto  communications  products  developed  by  Digicom 
Systems,  the  company  that  provides  award-winning 
engineering,  service  and  support  in  every  product. 


^^^S^  188  Topaz  Street 

Digicom  Systems.  Inc.     Milpitas  CA  95035 

l992  0i|it«nSvil«m,lM  ScwtfliKnotradenaliofOigKoinStnlim.  IM  Ail 


For  More  Information  Call 

1-800-833-8900 
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SCALABLE  FONTS 


This  Is  CG  Times  48Pt. 

This  is  CG  Tim 


This  l>  Unlv«f>  30PI  Bold 

This  is  Univers  48Pt. 

This  is  Univers 


MT908 


Thh  h  CG  TlRm  MPI.  Bold 

This  is  CG  Times  48Pt. 

This  is  CG  Tim 


This  It  Unlvan  30Pt.  BaM 

This  is  Univers  48Pt. 

This  is  Univers 


HP  LaserJet  III® 


Okay,  here's  a  hint.  The  market 
leading  laser  printer  features  HP"  PCL5 
printer  control  language.  The  MT908 
laser  printer  from  Mannesmann  Tally  is 
PCL5  compatible,  as  well.  Oops.  The 
market  leader  provides  8  scalable  fonts. 
The  MT908  gives  you  the  same  scalable 
fonts.  Hmm.  The  market  leader  offers  a 
feature  for  smoother  edges  on  fonts  and 
graphics.  The  MT908  has  Edge  Enhanced 
Technology  (EET®)  for  the  same  effect. 

Alright.  What  about  performance? 
The  market  leader  prints  at  8  pages  per 
minute  and  includes  the  processing  power 
of  the  Motorola  68000.  The  MT908  prints 
at  8  pages  per  minute  but  provides  2.5 
times  faster  processing  of  scaled  fonts  and 
graphics  with  its  Intel  i80960  RISC  pro- 

*BaBed  on  HP  LaserJet  III  suggested  list  price  of  $2,395 

HP  and  L4MrJ«t  III  tn  mgiatefed  Iradsmariu  of  H«wl«fl>Packard  Ccxporetlon 
tndamarV.  EET  is  a  registered  trademark  o(  Desbny  Tactirwlogy  Corporation. 
CQ  TiiTies  arid  Univers  are  IrademarVs  of  AGFA  Compugraptilc  Corporation. 


MANNESMA 

A  Mannesmann  and  Siemens  Company 

Can  you  help 
Spot  spot 
the  $400 
difference? 


cesser.  Now  we're  getting 
somewhere. 

The  market  leader  comes 
with  a  250  sheet  capacity 
letter-size  cassette.  If  you 
want  to  load  legal  paper,  envelopes  etc., 
you'll  have  to  buy  additional  cassettes. 
For  more  convenient  paper  handling,  the 
universal  paper  cassette  of  the  MT908 
adjusts  to  hold  250  sheets  of  letter,  legal 
and  international  sizes  or  up  to  30  en- 
velopes. And,  there  is  an  optional  300 
sheet  second  paper  bin  that  mounts  under 
the  MT908  ...  you  can't  even  buy  that 
from  the  market  leader. 

Bottom  line:  the  Mannesmann  Tally 
MT908  gives  you  all  the  features  of  the 
market  leader  with  faster  processing  for 


MT90 


Laser  Printer 


A  Oaimaiiafi  symbot  may  be  a  Hewtao-PiKkard 

PostScript  IS  a  re^slered  tradarriarli  of  Adobe  Systetna.  Inc. 
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faster  throughput,  better  paper  handling 
and  has  a  list  price  of  only  $1,995... 
$400  less  than  the  market  leader*. 

You  can  even  add  built-in  PostScript® 
language  compatibility. 

So  any  way  you  figure,  the  answer 
comes  up  the  same.  The  MT908  looks 
better,  and  so  does  the  price. 

For  the  name  of  your  nearest  dealer, 
call: 

1-800-843-1347  Ext:  493 

Mannesmann  Tally  Corporation 
Kent,  Washington 


A  mannesmann  technology  company 


4  Airports, 
2  Layovers, 
1 4  States, 
1  Battery. 


nal  contracts,  formal  business  corre- 
spondence, or  presentations.  You  can  do 
envelopes  in  a  pinch,  but  not  easily.  Note, 
however,  that  while  Toshiba  doesn't  rec- 
ommend printing  on  transparencies,  we 
were  able  to  use  them  without  trouble. 

The  unit  comes  equipped  with  10- 
pitch  Courier  and  12-pitch  Prestige  Elite 
fonts  only.  It  defaults  to  Courier,  and  it 
lacks  control  panel  commands  or  dip 
switches  to  access  the  other  font. 

Although  the  printer  easily  handles 
continuous-feed  paper,  it  is  recom- 
mended for  use  with  cut-sheet  paper 
only.  You  can  load  paper  from  the  top 
or  turn  the  printer  on  its  back  and  feed 
paper  straight  through  from  the  bottom. 
The  Express  Writer  accommodates  10- 
inch  wide  paper  (which  must  be  loaded 
from  the  top)  by  opening  a  side  cover  to 
give  the  cartridge  holder  room  to  move 
beyond  the  platen. 


Toshiba  ExpressWriter  201 

Tosltiha  Aincnca  litfoniuilion  Sy.Mfins  Inc., 

Computer  Systems  Division:  '^740  Irvine 
Blvd.:  Irvine.  CA  927lfi:H(H)-457-7777.  714- 
583-M>(H):fax.  7I4-583-3H27 


List  Price:  S499  (includes  AC  adapter/charger, 
power  and  connecting  cables,  and  one  multistrike 
cartridgel  Nickel  cadmium  battery,  S125;  five  ink 
cartridges,  S29 
Requires:  Parallel  port 

Dimensions  (HWD):  1  8  x  12  x  3.1  inches,  2.6  x  12 

X  3  t  inches  wiih  battery  pack. 
Weight  1  9  pounds.  3  2  pounds  with  battery,  4.1 
pounds  with  battery  and  AC  adapter. 
Emulations:  Epson  LQ 

In  Short  The  Toshiba  ExpressWriter  201  makes  a  light- 
weight and  compact  traveling  companion  But  with  only 
180  dpi  resolution,  two  internal  fonts,  and  a  single  em- 
ulation to  offer,  the  system  is  priced  beyond  its  capabil- 
ities. 
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Portable  Printers 

Turning  the  multistrike  ribbon  over 
will  get  a  second  use  out  of  it,  but  in  test- 
ing this  led  to  ghosting  problems.  When 
using  the  ribbon  once,  output  costs  run 
near  41  cents  per  page;  cost  per  page  will 
drop  if  you  reuse  the  ribbon. 


Toshiba  ExpressWriter  201 


Courier 
Get  your  facts  first, 

Prestige  Elite 
Get  your  facts  first 


The  nickel  cadmium  battery,  rated  for 
about  60  pages,  attaches  in  a  somewhat 
cumbersome  manner.  The  battery  screws 
onto  the  bottom  of  the  printer  and  adds 
almost  an  inch  to  the  unit's  height. 

PERFORMANCE 

The  text  and  gray-scales  look  good,  espe- 
cially given  the  printer's  low-level  resolu- 
tion. But  the  unit  had  trouble  with  the 
jaggies,  particularly  on  curves,  and  the 
graphics  mode  test  image  was  dark. 

The  product  does  not  ship  with  its  own 
Microsoft  Windows  driver;  Toshiba  ad- 
vises you  to  use  one  of  the  Epson  LQ 
drivers  included  with  Windows  3. 1 .  You 
might  be  tempted  to  choose  the  LO-2550 
driver,  but  informal  testing  showed  that 
the  LO-1550  driver  produced  a  better- 
detailed  if  lighter  graphics  image. 

Speed  is  not  this  printer's  forte.  On 
our  quality  text  test  under  Epson  emula- 
tion, the  unit  trailed  the  pack  with  a  rating 
of  18  cps.  The  printer  fared  little  better 
on  our  graphics  test:  At  0.50  gppm,  it  tied 
the  Kodak  180si  for  fourth  place. 

The  Toshiba  ExpressWriter  ZOl's 
problem  is  that  it  is  priced  beyond  its  ca- 
pacities, even  with  the  10  percent  street 
discount.  The  printer's  resolution,  speed, 
and  capabilities  are  fine  for  on-the-road 
draft-level  printing,  but  the  price  isn't.  □ 


JENNIFER  ZAINO  IS  AN  ASSOCIATE  EDITOR 
OF  PC  MAGAZINE.  MITT  JONES  IS  A 
CONTRIBUTING  EDITOR  TO  PC  MAGAZINE. 
BILL  DYSZEL  IS  A  COMPUTER  CONSULTANT 
BASED  IN  NEW  YORK  CITY.  JEFFREY  HSU 
TEACHES  MANAGEMENT  INFORMATION 
SYSTEMS  IN  THE  BUSINESS  DEPARTMENT 
OF  RUTGERS  UNIVERSITY.  TOM  UNGER  IS  A 
FREQUENT  CONTRIBUTOR  TO  PC 
MAGAZINE. 
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Battery  Boost'"  extends  battery  life  up 
to  50%  by  reducing  power  demands 
from  your  screen  and  hard  drive, 
BatteryGauge'"  shows  power  status 
any  time.  A  Cursor  Enhancer  makes 
the  cursor  easy  to  see.  And  Deep 
Discharge  eliminates  the  "nicad 
memory  effect." 
It's  the  ultimate 
power 

management 
utility! 

Get  Battery 
Boost. 
And  cover 
your 
territory 
with  power 

to  scare  mowy-bodi  gmrmtMl 

$79.95 


l-80a92LUCID 


1-8009258243 

Major  credit  cards  accepted. 
From  the  innovative  people 
of  Lucid  Corporation 
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LanFast  creates 
the  "wherever"  network 


Wherever  there's  a  standard  telephone  jack,  there  can  be  a  full-featured  node  on  your  existing  Ethernet  LAN.  Just 
add  a  UDS  LanFast'"  network  modem  in  the  home  office.  It  will  give  your  people  access  to  all  your  LAN  resources 
from  wherever  you  choose  to  set  up  shop. 

LanFast  is  a  LAN  resident,  dial-in/dial-out  device,  consisting  of  a  V.32  bis/VAl  bis  modem  and  a  LAN  adapter 
packaged  in  a  single  box.  It  supports  Ethernet  thick,  thin  or  lOBaseT.  Three  levels  of  security  deny  access  to 
unauthorized  users,  and  a  second  high-speed  serial  port  extends  network  reach  by  accommodating  an  external 
modem  or  high-speed  digital  device. 

LanFast  is  shipped  as  a  complete  package— all  necessary 
hardware  and  software  are  included.  Standard  modems 
(at  speeds  to  57.6  kbps)  and  popular  communications 
programs,  such  as  Procomm  Plus  Network  and  Crosstalk 
Mk.  IV  are  supported. 

Put  some  wherever  into  your  home  office  LAN  by 
adding  LanFast  now.  For  full  details,  contact  UDS  at: 


M)  MOTOFIOLA 


800-451-2369 
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Quality  Means  The  World  To  Us." 
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I  Gommiiniciitions 


PORTABLE   AND  FAST 

Sizzling 

Modems 
To  Go 


Power  laptops  now  have 
the  perfect  complement:  high- 
speed portable  modems. 
These  seven  V.32  and  V.32bis 
demons  give  you  the  speed 
you  want,  at  a  higher  price  than 
their  desktop  counterparts. 


aybe  adding  a  blazing-fast  mo- 
dem to  your  laptop  won't  make 
you  more  productive,  but  don't 
be  too  sure. The  jump  from  2,400 
to  9,600  bits  per  second  and  be- 
yond does  wonders.  At  a  blink  of  an  eye,  you  can  in- 
stantly receive  volumes  of  e-mail  or  ship  gigantic  files 
back  to  the  office. 

To  see  just  how  robust  such  new  modems  are,  ZD 
Labs  tested  both  interna!  and  external  portable  mod- 
els under  rigorous  conditions,  simulating  coast-to- 
coast  and  satellite-aided  connections.  We  found  that 
some  modems  offer  performance,  portability,  reli- 
ability, or  low  cost,  but  none  offer  all  four  effectively. 


L>  1  N      r  H  I  S     R  t  V  1  H  w 

Compaq  Enhanced  9600-hps  Internal  Modem 
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Dallas  Fax  9696P 

389 

The  Dispatcher  V.32bis  Cellular  Ready 
Data/Fax  Modem 

396 

The  Megahertz  C596FM  Laptop 
FAX/ Modem 

393 

The  Megahertz  T396FM  Laptop 
FAX/Modem 
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The  Megahertz  P296FMV  Pocket 
Laptop  FAX/Modem 

396 

QBIazer 

401 

by  Frank  J.  Derfleryjr. 
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COMMUNICATIONS 

Portable  Modems 


We  reviewed  seven  modems  from  five 
vendors:  three  external  and  four  internal. 
The  external  modems  (the  Dallas  Fax 
9696P.The  Megahertz  P2%FMV  Pocket 
Laptop  FAX/Modem,  and  Telebit's 
QBIazer)  differ  in  weight,  price,  and 
power  source. 

The  internal  modems  also  differ  in 
their  performance  and  in  the  machines 
they  support.  We  reviewed  three  modems 
designed  to  fit  inside  Compaq  laptops:  the 
Compaq  Enhanced  96(K)-bps  Internal 
Modem, The  Megahertz  C596FM  Laptop 
FAX/Modem,  and  Piiceon's  Dispatcher 
V.32bis  Cellular  Ready  Data/Fax  Modem. 
We  also  examined  The  Megahertz 
T396FM  Laptop  FAX/Modem,  which 
slides  into  certain  Toshiba  computers. 

With  a  reasonable  price  tag  of  $599, 
high  performance,  and  lots  of  LEDs,  the 
QBIazer  was  the  runaway  favorite  for 
Editors'  Choice.  Its  only  two  drawbacks 


SEVEN  PORTABLE  modems  are 
reviewed  here,  all  offering  signaling 
speeds  of  at  least  9.600  bps. 

MODEM  VENDORS  are  constantly 

updating  their  firmware,  and  it's 
always  a  good  idea  to  check  with  a 
vendor  to  find  out  whether  you  can 
get  an  upgrade.  A  case  in  point:  Both 
Dallas  Fax  and  Megahertz  Corp.  say 
they  have  improved  their  products' 
performance  by  offering  new 
EPROMs. 

THE  COMPAQ  ENHANCED  96oo-bps 

Internal  Modem  was  the  best- 
performing  internal  modem  we 
reviewed,  while  Telebit  Corp.'s 
QBIazer  was  the  best-performing 
external  modem.  Neither  modem 
includes  fax  support,  however. 

THE  DISPATCHER  V32bis  Cellular 
Ready  Data/Fax  Modem,  from 
Piiceon,  includes  both  fax  and  cellular 
communications  capabilities.  Multi- 
Tech  Systems'  MultiModem  \x  (the 
Greek  letter  mu)  also  includes  these 
features,  and  it  lets  you  send  and 
receive  faxes  in  the  background. 


are  its  unusual  shape  and  its  lack  of  fax 
capability. 

Though  we  did  not  select  an  Editors" 
Choice  among  the  internal  modems,  the 
Compaq  unit  did  earn  an  honorable  men- 
tion for  its  strong  performance  and  rea- 
sonable price  tag  ($599). 

REVIEW  CRITERIA 

The  modems  reviewed  had  to  be  truly 
portable  and  to  support  at  least  the  V.32 
standard  (with  a  signaling  speed  of  9,6(X) 
bits  per  second).  Some  modems  also  of- 
fered faster  V.32bis  signaling  (14,400  bps) 
with  MNP  5  or  V.42bis  compression  (for  a 
review  of  desktop  V.32bis  modems,  see 
"Maximum  Modems:  14,4(X)  bps  and  Ris- 
ing," PC  Magazine,  March  17, 1992). 

Missing  from  the  mix  arc  Microcom's 
MicroPorie  4232bis  and  U.S.  Robotics' 
WorldPort  96(K).The  WorldPort  %00  was 
being  recngineered  at  the  time  of  our  test- 


THE  MOST  PORTABLE  of  the  external 
modems  is  the  Dallas  Fax  9696P,  with 
a  weight  of  5.5  ounces  and  dimensions 
of  0.9  by  2.4  by  4.3  inches.  Compaq, 
Megahertz,  and  Piiceon  make 
internal  modems  that  fit  inside 
specific  portable  machines. 

THE  MEGAHERH  CORP.  internal  and 
external  modems  offer  a  convenient 
power-saving  feature  to  stretch  the 
life  of  the  two  A  A  batteries  they 
require.  They  automatically  power 
down  when  you're  not  using  them. 

ONE  OF  THE  BEST  reasons  to  choose 

an  external  modem  is  for  the  status 
lights,  which  help  in  troubleshooting. 
The  QBIazer  offers  8  different  status 
lights,  while  the  MultiModem  \i  gives 
you  12.  The  extra  status  lights  can 
indicate  line  speeds,  fax  connection, 
battery  status,  and  data  compression. 

THE  PCMCIA  specification,  which  will 
be  used  in  actual  products  sometime 
this  year,  will  provide  a  standard 
credit  card-size  slot  in  portable 
computers  for  devices  such  as  internal 
modems  and  network  adapters. 


ing.  US.  Robotics  plans  to  implement 
MNP  2  through  5  in  the  new  version;  the 
current  product  does  not  support  MNP  3. 
The  new  modem  will  also  be  based  on  U.S. 
Robotics"  Courier  technology,  the  com- 
pany's high-speed  modem  line.  Owners  of 
the  WorldPort  9600  can  upgrade  to  the 
new  modem  for  $49.  Check  with  U.S.  Ro- 
botics (800-982-5151 )  for  more  details. 

Microcom  provided  us  with  the 
MicroPorte  4232bis  but  had  to  recall  the 
modem  because  of  a  manufacturing  de- 
fect. A  replacement  was  not  available  in 
time  for  our  testing.  An  external  V.32bis 
pocket  modem  from  Practical  Peripher- 
als, the  PM144(K)  PKT,  did  not  arrive  in 
time  for  testing  and  is  not  expected  to  ship 
until  September. 

Micro  Integrated  Communications 
Corp.  also  introduced  an  external  por- 
table modem,  the  MICC  Pocket  Fax  Mo- 
dem, which  supports  14.4-bps  fax  and 
data;  that  modem  will  be  shipping  by  the 
time  you  read  this.  A  beta  version  of 
Multi-Tech  Systems*  MultiModem  n  did 
arrive  in  time  and  is  reviewed  in  a  sidebar 
("MultiModem  |j:  High  Speed,  Fax,  and 
More"). 

If  the  price  is  important  and  you  can 
sacrifice  performance,  plenty  of  2.4(K)-bps 
portable  modems  are  on  the  market. 
Many  of  these  products  also  come  with 
9.600-bps  fax  capability  (see  the  table 
"2.4(K)-bps  Portable  Modems:  What's  Out 
There"). 

WHAT'S  IN  A  MODEM? 

Despite  changes  in  speed  and  capabilities, 
modems  have  remained  remarkably  simi- 
lar. All  modems  convert  between  the  di- 
rect-current signals  in  your  computer  and 
the  alternating-current  signals  that  travel 
over  telephone  lines.  The  modems  re- 
viewed here  have  evolved  over  several 
generations  to  control  the  way  they  signal 
each  other,  compress  data,  control  errors, 
and  talk  to  computers. 

Architecturally  a  modem  consists  of  a 
variety  of  components,  the  major  ones 
being  the  data  pump,  the  compression  en- 
gine, and  the  serial  port  controller.  The 
data  pump  determines  the  modem's  line 
speed  and  also  converts  data  bits  to  tones 
and  vice  versa.  The  compression  engine 
takes  incoming  and  outgoing  files  and  re- 
duces or  restores  them.  Both  the  data 
pump  and  the  compression  algorithm 
run  on  a  single  chip  set  manufactured  by 


HIGHLIGHTS 

Portable  High-Speed  Modems 
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►  EDITORS'  CHOICE 


MAGAZINE 


•  QBIazer 


Telebit  Corp.'s  $599  external  modem,  the  QBIazer, 
wins  our  Editors'  Choice  designation  for  excellent 
performance  and  a  generous  set  of  eight  status  lights 


llial  helps  you  troubleshoot  connec- 
tions. Although  it  is  larger  than  the 
other  external  modems  that  are  re- 
viewed here,  the  QBIazer  is  still  por- 
table enough  to  take  anywhere.  The 
main  drawback,  no  fax  capability, 
pales  beside  its  data  communications 
performance. 

Tlie  Compaq  Enhanced  %00-bps 
Internal  Modem  is  an  honorable  men- 
tion. It  offers  the  best  mix  of  price 
($599)  and  performance,  although  it 


runs  only  with  Compaq  laptops  and 
lacks  fax  capability. 

You  can  gain  fax  and  data  capabil- 
ity with  the  Dallas  Fax,  Megahertz, 
and  Piiceon  modems.  The  Dallas  Fax 
and  Megahertz  models  we  tested, 
however,  were  far  slower  than  the 
Compaq  or  the  QBIazer.  Piiceon's 
Dispatcher  V.32bis  Cellular  Ready 
Data/Fax  Modem  docs  offer  cellular 
capability  and  V.32bis — but  at  a  list 
price  of  $979. 


AT&T.  The  serial  port  controller  is 
positioned  between  the  compression 
engine  and  the  serial  port  so  that  it 
can  respond  to  the  computer's  RS- 
232  signals  about  flow  control  and 
modem  control. 

TEST  RESULTS 

We  stressed  each  of  these  different  com- 
ponents by  using  two  sets  of  tests. The  first 
looked  at  the  modems"  raw  throughpiii 
under  varying  line  conditions.  The  second 
looked  at  their  compression  capabilities. 

In  a  well-designed  modem,  the  serial 
connection  to  the  computer  is  the  limiting 
factor  when  you  are  sending  a  highly 
compressible  file.  When  you  send  a  mod- 
erately compressible  file,  the  data  pump 
also  becomes  a  factor. 

On  most  of  our  tests,  the  Dallas  Fax 
and  three  Megahertz  units  had  compara- 
tively slow  throughput  scores.  We  suspect 
the  problem  lies  in  their  use  of  older  fimi- 
ware  executing  the  V.32.  V.42bis.  or  MNP 
5  protocols.  Indeed,  both  companies  have 
subsequently  released  new  EPROMs 
from  AT&T  that  should  alleviate  the 
problem. 

The  Compaq.  Dallas  Fax,  and  Telebit 
modems  were  able  to  take  the  best  ad- 
vantage of  compression  on  our  highly 
compressible  file,  a  text  file  with  a  re- 
peated phrase.  But  for  generic  text  file 
transfers,  the  Piiceon,  Compaq,  and 
Telebit  units  were  the  best. 

On  the  Incom- 
pressible File  tests, 
Piiceon's  Dispatcher 
V.32bis  Cellular 
Ready  Data/Fax  Mo- 
dem was  clearly  the 
fastest.  That  should 
come  as  no  surpise 
since  it's  the  only  one 
to  support  both 
V.32bis  and  V.42bis 
protocols:  all  the 
other  modems  we  re- 
viewed meet  only  the 
V.32  and  V.42bis  specs,  and  consequently 
we  tested  them  at  a  line  speed  of  9.600 
bps.  But  that  doesn't  make  this  unit  the 
best.  Since  Piiceon  uses  TIES  (a  time-in- 
dependent escape  sequence),  some  files 
may  not  be  transferable. 

For  greater  reliability,  you  can  turn  to 
the  modems  based  around  the  Heather- 
ington  escape  sequence,  the  Compaq  En- 


hanced 96(K)-bps  Internal  Modem  and 
Telecom's  QBIazer.  We'll  explain  why 
shortly.  Both  performed  well  for  V..32  mo- 
dems, with  decent  error  control  and  data 
compression. 

The  Compaq  and  Piiceon  modems 
could  not  complete  the  satellite-aided  link 
test,  because  the  signal  we  used  was  weak 
enough  that  the  modems  decided  not  to 
attempt  the  connection.  It  is  up  to  the 
vendor  to  decide  how  to  handle  a  bad  sig- 
nal; there  are  good  reasons  for  not  at- 
tempting the  connec- 
tion and  risking  a  loss 
of  data. 

ZD  Labs  also 
tested  the  modems 
with  various  commer- 
cial communications 
programs.  All  of  the 
modems  worked  with- 
out problems  with  ev- 
ery program  we  tried: 
Crosstalk  XVI,  Lotus 
Express.  Procomm 
Plus,  Relay  Gold  for 
DOS.  and  Smartcom  III.  Telebit's 
QBIazer  worked  only  with  a  current  ver- 
sion of  Smartcom  III,  however,  not  with 
earlier  versions. 

Dallas  Fax.  Megahertz,  and  Piiceon 
ship  their  modems  with  MTEZ  and 
ExpressFax.  Telebit  ships  its  modem  with 
MTEZ.  All  of  these  companies'  units 
worked  well  with  MTEZ  on  our  tests. 


TAKING  ADVANTAGE  OF  CHIP  SETS 

All  of  the  products  had  some  characteris- 
tics in  common,  such  as  the  command  sets 
supported.  All  of  the  modems  work  with 
Hayes  or  Microcom  commands. The  Dal- 
las Fax.  Megahertz,  and  Piiceon  modems 
offer  the  Microcom  command  set,  typi- 
cally identified  by  the  percent  sign  (%)  in 
the  commjmd  string,  for  higher-level  com- 
mands involving  data  compression,  error 
control,  and  RS-232  port  speed.  The 
Compaq  modem  is  unique  in  that  it  can 
also  use  the  Hayes  commands,  identifed 
by  an  ampersand  (&)  in  each  command 
string.  The  Telebit  modem  uses  an  exten- 
sion of  the  Hayes  Smartmodem  2400 
command  set  but  uses  neither  Hayes  nor 
Microcom  commands  for  data  compres- 
sion or  error  control. 

All  of  the  modems  use  asynchronous 
transmission.  The  Compaq.  Dallas  Fax, 
and  Piiceon  modems  also  offer  synchro- 
nous transmission,  a  technique  developed 
for  mainframes.  In  synchronous  commu- 
nications, devices  send  an  uninterrupted 
flow  of  bits  and  then  use  a  common  clock 
to  break  a  data  string  down  into  charac- 
ters. Although  synchronous  communica- 
tions are  very  efficient,  they  are  also 
costly  for  modems  that  need  expensive 
circuitry  to  synchronize  their  oscillators. 
In  contrast,  asynchronous-communica- 
tion modems  do  not  need  this  circuitry. 
Special  bits  embedded  in  the  data  stream 
indicate  where  each  character  ends. 


In  a  ivell-designed 
modem,  the  PCs  serial 
connection  is  the  limiting 
factor  when  you 
are  sending  a  highly 
compressible file. 
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Suitability  to  Tasic 
Portable  Modems 

The  communications  priorities  of 
portable  modem  users  differ  depend- 
ing on  whether  they  need  the  fastest 
file  transfers,  good  diagnostics,  or  the 
lightest  equipment.  Use  our  Suitabil- 
ity-to-Task  ratings  to  help  you  decide 
which  is  the  best  modem  for  you. 

The  transmission  and  diagnostic  functions  of  each 
modeno  are  rated  according  to  their  usefulness  in 
four  areas. 

RIe  transfere  evaluates  the  modem's  ability  to 
upload  and  download  binary  and  ASCII  files  over 
normal  and  impaired  lines.  Flow  control,  automatic 
error  control,  and  data  compression  negotiation,  as 
well  as  the  robustness  of  built-in  protocols,  are 
important  considerations.  The  product  should  make 
it  easy  to  transfer  files  at  the  highest  possible 
speeds  and  the  highest  levels  of  error  control  and 
data  compression. 

Troubleshooting  rates  the  modem's  ability  to 
indicate  its  settings  and  the  ease  of  adjusting  them. 
The  number  and  visibility  of  the  status  lights  are 
important  The  modem  should  display  its  register 
settings  when  you  issue  the  appropriate  commands. 

All  of  the  modems  support  a  wide 
range  of  singaling  standards  and  modula- 
tion protocols. The  signaling  speed  of  mo- 
dems across  dial-up  telephone  lines 
ranges  from  110  to  14,4(K)  bps.  Modula- 
tion protocols  specify  the  aspect  of  the 
signal  that  changes  and  how  it  changes. 
The  Compaq,  Dallas  Fax,  and  the  Mega- 
hertz modems  support  Bel!  103.  Bell  212. 
V.21,  V.22,  V.22bis,  V.23.  and  V.32  modula- 
tion protocols. Telebit's  QBIazer  offers  all 
of  these  except  V.21  and  V.23.  (Sec  the 
sidebar  "Modem  Standards:  AT&T.  MNP, 
and  CCITT.") 

The  two  data-compression  protocols 
built  into  the  modems  tested  here  arc 
MNP  5  and  V.42bis.  V.42bis,  a  compara- 
tively new  protocol,  is  far  more  efficient 
than  its  predecessor;  it  uses  an  algorithm 
that  does  a  superior  job  of  reducing  re- 
dundancy. But  V.42bis  is  protected  by  pat- 
ents requiring  expensive  licenses.  There- 
fore, modems  offering  its  higher 
throughput  cost  more  than  those  that 
come  with  only  MNP  5. 

Finally,  all  of  the  modems  use  the 
popular  MNP  4  and  V.42  error-control 
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SUITABILITY  TO  TASK 


Product 

Name 

POOB 

Httmutan 

• 

o 

o 

o  1 

Troiililnliooliag 

• 

• 

o 

O  \ 

SoHmra  camp*tlkili(|r 

• 

• 

• 

o  1 

P»it*bilil|r 

• 

• 

• 

•  1 

PMability  N/A 


N/A— Noi  applicable  The  produci  does  not  pertonn  this  task. 

should  return  informative  connect  messages,  and 
should  include  an  audible,  adjustable  speaker. 

Software  compatibilitv  rates  the  product's  ability 

to  work  with  a  wide  variety  of  comm  software, 
based  on  the  command  set  for  the  modem  and  tests 
we  conducted  with  a  selection  of  packages, 
including  Crosstalk  XVI,  Lotus  Express,  Procomm 
Plus,  Relay  Gold,  Smartcom  III,  and  other  popular 
programs. 

Portability  evaluates  the  external  products' 
suitability  for  use  on  the  road.  The  battery  should  be 
replaceable,  rechargeable,  or  both.  A  recharger,  if 
needed,  should  be  supplied  with  the  modem,  the 
weight  and  size  should  be  small,  and  replacement 
batteries  should  be  available  at  retail  outlets. 

protocols.  With  both  of  these  protocols, 
modems  can  request  a  retransmission  of 
received  data  if  an  error  is  detected. 

PURCHASING  CRITERIA 

What  defines  a  good  portable  modem'.' 
That  depends  on  whether  you  prefer  an 
external  or  internal  modem  and  what  you 
plan  to  accomplish  with  the  product.  With 
internal  modems,  the  most  important  con- 
cern is  that  the  product  actually  fits  and 
works  in  your  laptop.  But  many  factors 
deserve  consideration. 

•  Performance.  All  modems  should  be 
able  to  provide  a  fast,  reliable  connection. 
If  you  really  want  speed,  look  for  a 
V.32bis  chip  set.  The  fastest  modem, 
Piiceons  Dispatcher  V..32bis  Cellular 
Ready  Data/Fax  Modem,  employs 
V.32bis  signaling  (I4,4(K)  bps).  More  mo- 
dems will  certainly  gain  V.32bis  capability 
during  the  next  few  months,  but  currently 
all  other  vendors  are  using  V..32  signaling 
(9.6(K)  bps). 

•  Reliability.  Ihe  raw  speed  of  file  transfer 
is  not  nearly  as  important  as  the  accuracy' 
of  the  transfer.  If  the  file  isn't  accurately 


transferred,  it's  of  little  use.  Error  control 
is  an  important  part  of  the  transmission 
process.  If  you  intend  to  move  a  lot  of 
source  code  or  character-based  graphics 
files,  the  type  of  escape  sequence  used 
may  also  affect  reliability. 

Today  there  are  two  types  of  escape  se- 
quences: the  Heatherington  escape  se- 
quence and  the  time-independent  escape 
sequence  (TIES). 

Heatherington,  the  more  reliable  of  the 
two,  is  used  by  the  Compaq  and  Telebit 
modems.  This  escape  sequence  employs 
the  string  "+++",  preceded  and  followed 
by  1 -second  silences,  to  alert  the  modem 
that  the  following  sequence  of  data  is  a 
command  instead  of  something  to  send 
over  the  phone  line. 

All  other  modems  in  this  review  use 
TIES  (•■+++AT"  with  no  time  restric- 
tion). Under  some  circumstances  (par- 
ticularly with  a  C  source-code  file  or  a 
character-based  graphics  file,  or  as  part  of 
the  internal  format  of  communications 
that  is  generated  by  a  specialized  applica- 
tion), a  string  of  data  can  imitate  this  kind 
of  escape  sequence,  which  will  throw  the 
modem  into  command  mode  and  inter- 
rupt operation  for  no  easily  discerned 
reason. 

•  Modem  Status  Reporting. This  is  a  third 
key  element  in  choosing  a  portable  exter- 
nal modem.  Such  modems  differ  in  the 
amount  of  feedback  they  provide  during  a 
call.  Status  lights  and  an  internal  speaker 
indicate  the  progress  of  the  communica- 
tions link. The  QBIazer  has  8  status  lights, 
but  the  MultiModcm  |j  has  a  sparkling  ar- 
ray of  12  LEDs.The  Dallas  Fax  %96P 
lacks  lights  and  even  the  speaker  found  in 
the  other  products.  Internal  modems  usu- 
ally use  the  PC's  speaker  but  don't  pro- 
vide the  diagnostic  lights. 

•  Power  Supply.  As  a  small  plus,  external 
modems  don't  take  power  from  the 
laptop's  battery  as  the  internal  products 
do.  They  use  external  batteries,  typically 
one  9-volt  or  two  A  A  batteries.  While  this 
feature  could  allow  you  to  gain  a  few  min- 
utes of  computer  operating  time,  it  also 
means  that  you'd  better  have  spare  mo- 
dem batteries  readily  available  or  carry 
the  modem  transformer.  The  battery  life 
you  enjoy  will  depend  greatly  on  the  bat- 
teries and  how  often  you  use  the  modem; 
expect  several  hours  of  on-line  time  as  a 
minimum. 

•  Dimensions.  As  a  rule,  smaller  is  better. 


FOR  TOKEN  RING 

At  all  levels  of  a  mlsslon-criti( 
network,  you  need  fast  respon: 
In  configuring  the  network.  In 
exchanging  data.  In  monitoring 
performance.  And  in  getting 
technical  help.  For  token  ring, 
no  one  responds  faster  than 
Thomas-Conrad. 

For  more  information  on  our 
full  family  of  token  ring  products, 
call  us  today.  ♦ 


Choose  Thomas-Conrad  for  high-speed 
comnnunidil^  Suit's  connpatibie  with  the  IBM 
and  II 


lards.  These  adapters  support  1 6-bii 
bus-mSisl^rlhg  and  non-bus-mastering  PC  XT/AT 


compatibles,  and  32-bit  bus-mastering  Micro  Channel 
machines.  At  4-  or  16lvlbp$,  you  save  money  with  our  built-in  media  filters, 
for  digli^  ioQnnection  to  either  unshielded  or  shielded  twisted-pair  cabling. 

quickly  pinpoint  problems  by  checking  the  diagnostic  tEDs 


Simplify  network  connectivity  and  reduce  costs  with 
Thomas-Conrad  MAUs.  They  give  you  1 6  ports  -  twice 
the  usual  nwmber-  plus  diagnostic  LEDs,  enable/disable  switches  for 
each  port,  and  a  built-in  AC  power  supply.  And,  they  let  you  connect 
workstations  on  4-  or  16Mbps  network§,.MSing  either  unshielded  or 
shielded  twisted-pair  cabling. 


OnTHOUS 


■ 

f- 

1 

keep  your  token  ring  environment  looking 
picture-perfect  with  our  new,  easy-to-use 
client/server-based  diagnostic  software  called 
Sectra".  Sectra  consists  of  two  modules;  a 
NetWare"  Loadable  Module  for  NetWare^  , 
servers,  and  a  c\\eni  itidiSi^S^f^^ 
Sectra  lets  you  set  alert  thi 

in  real  time,  and|lK>v»  you'^Vtctly  What's  going  on,  so  you  can  head  off  problems 
before  they  become  critical.  And,  Sectra  Client  works  with  Microsoft*  Windows ', 
giving  you  poin 


Token  Ring  Network 
Managemeni  Soltwara 


t/ind  control  node  access.  It  collects  data 


lick,acc$ss  to  r)etwori(  control  functions. 


Only  Thomas-Conrad  gives  you  toll-free  technical  supp^  7  dayj- 
a-week,  24  hours-a-day,  absolutely  FREE.  And,  we  car<^i|r  test  and 
bum  in  each  product  we  manufacture  in  our  Austin,  Texas  facility  - 
that's  your  assurance  of  the  highest  quality  and  rtlilbil|ty. 


1908-R  Kramer  Lane.  Austin.  TX  7B758;  (512)  836-1 
In  Canada.  (800)  654-3822. 

AJI  brand  and  producl  names  aie  Irademaiks  of  registered  (rader 
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resfMrci've  compa/iies 


800-332-8683 


THOMAS^COISRAD' 

CORPORATION 


COMMUNICATIONS 


Carrying  a  laptop  shouldn't  break  your 
back,  and  neither  should  carrying  a  mo- 
dem. Modems  come  in  varying  sizes,  and 
many  unfortunately  include  a  connector 
that  sticks  out  the  back.  We  recommend 
that  the  modem  be  no  larger  than  2.5  by 
4.5  by  2.5  inches. 

PCMCIA  AND  BEYOND 

What's  next  for  portable  modems?  In 
looking  at  these  modems,  three  future 
trends  become  clear.  Probably  the  first  is 
miniaturization.  With  the  advent  of  the 
Personal  Computer  Memory  Card  Inter- 
national Association  (PCMCIA)  specifi- 
cation, vendors  are  shrinking  2,400-bps 
modems  and  other  peripherals  down  to 
around  credit-card  size,  but  for  various 
technical  reasons  you  shouldn't  expect  to 
see  high-speed  PCMCIA-standard  mo- 
dems in  the  near  future.  See  the  sidebar 
"PCMCIA:  A  Great  Standard,  But 
Where  Are  the  Products?" 


Portable  Modems 

Fax  support  is  spreading.  Although  our 
Editors'  Choice,  the  QBIazer,  lacks  fax 
support,  the  Dallas  Fax,  Megahertz,  and 
Piiceon  modems  can  exchange  faxes  with 
any  standard  Group  III  fax  machine — 
practically  every  machine  in  common 
use — and  they  follow  the  EIA  Class  1  fax 
modem  specification. 

Probably  the  most  intriguing  area  for 
high-speed  modems  is  cellular  communi- 
cations. With  cellular  capability,  you  can 
communicate  through  specific  car  phone 
models.  The  Piiceon  modem  already  has 
the  ability  to  interface  with  an  optional 
Piiceon  cellular  telephone  connector. 
Any  modem  will  work  over  a  cellular  link, 
but  you  need  a  special  electrical  interface 
such  as  Telular's  CelJack  (708-256-8000) 
or  one  of  the  rare  phones  with  an  RJ-11 
connector.  Companies  such  as  Microcom 
(8(X)-822-8224),  Spectrum  Cellular  Corp. 
(800-233-2119).  and  Telebit  Corp.  (800- 
835-3248)  market  modems  with  special 


error-control  protocols  for  noisy  cellular 
circuits.  (For  more  information,  see 
"Data  on  the  Go:  Three  Cellular  Mo- 
dems," December  25, 1990.) 

PACK  UP  AND  MOVE  OUT 

These  high-speed  portable  modems  give 
travelers  the  same  high-speed  connec- 
tions people  have  come  to  expect  from 
their  office  computer  systems.  They  are 
practical  and  reliable  devices  that  can 
quickly  move  your  data  along  the  road. 


Compaq  Computer  Corp. 

Compaq  Enhanced  9600-bps 
Internal  Modem 

ALL  REVIEWS  BY  M.  DAVID  STONE 

The  Compaq  Enhanced  96(X)-bps  Inter- 
nal Modem  is  the  sort  of  no-nonsense 
package  that  concentrates  on  doing  one 


Modem  Standards:  AT^T,  MNP,  and  CCITT 


With  all  the  standards  available  to 
modem  buyers  these  days,  it  is  easy  to 
be  confused  by  the  various  levels  of 
signaling  speed,  error  control,  and  data 
compression  you  can  pay  for.  V.42,  for 
instance,  is  an  error-control  protocol, 
while  the  similar-sounding  V.42bis 
refers  to  data  compression.  The 
accompanying  chart  shows  the 
modulation  methods  and  in-modern 
protocols  you  will  commonly  find  in 
the  units  available  today.  Among  the 
lowest-priced  2,400-bit-per-second 
products  are  those  offering  V.22bis 
speed  and  modulation  with  V.42bis 
data  compression  and  V.42  error 
control. 

Among  Microcom 's  MNP 
(Microcom  Networking  Protocol) 
standards  for  modem  control  is 
MNP  5,  which  allows  for  an  average 
throughput  increase  of  40  percent 
using  on-the-fly  data  compression.  The 
MNP  4  standard  ensures  a  high-quality 
connection  through  Adaptive  Packet 
Assembly,  a  method  that  sends  packets 
sized  to  match  the  quality  of  the 
connection:  The  better  the  connection, 


Data  compression 

Error  control 

Signaling  speed 

MNP  5 

MNP  2, 3,  and  4 

Bell  103 

Microcom's  licensed 

Tfiree  levels  of  a 

An  AT&T  standard  for  full-duplex 

protocol,  capable  of 

control  scheme  from 

signaling  at  up  to  300  bps. 

a  2-to-1  compression 

Microcom. 

ratio. 

Bell  212 

UPM 

An  AT&T  standard  for  full-duplex 

MNP  7 

Link  Access  Procedure 

signaling  at  1,200  bps 

Microcom's  licensed 

for  Modems,  the 

protocol,  capable  of 

primary  basis  for  the 

V.21 

a  3-to-1  compression 

CCin  V.42  protocol. 

A  CCITT  standard  for  full-  and 

ratio 

V.42 

half-duplex  signaling  at  up  to  300  bps. 

V.42bis 

A  CCITT  protocol  that 

V.22 

A  CCITT  standard  that 

incorporates  a 

A  CCITT  protocol  that  enables 

allows  a  4-to-l 

fallback  to  MNP  2, 3, 

signaling  at  1 .200  bps. 

compression  ratio 

and  4  if  LAPM,  the 

primary  protocol,  is 

V.22bis 

not  available. 

A  CCITT  scheme  that  governs 

the  larger  the  packet  sent.  Microcom's 
standards  5  and  up  are  proprietary  and 
thus  must  be  licensed  by  other  modem 
vendors. 

By  contrast,  the  CCITT  (Comite 
Consultatif  International  Tele- 
graphique  et  Telephonique)  has 
developed  modem  signaling  and 
control  standards  on  an  international 
scale.  And  many  modem  manufac- 
turers still  support  the  older  Bell 
standards  developed  by  AT&T, 


full-duplex  signaling  rates  of 
1.200  and  2,400  bps. 

V.23 

A  CCITT  standard  that  governs 
half-duplex  signaling  at  600 
and  1,200  bps  with  a  reverse 
channel  of  75  bps. 

V.32 

A  CCITT  standard  that  governs  full- 
duplex  signaling  at  4,800 
and  9,600  bps. 

V.32bis 

A  CCITT  protocol  that  allows 
signaling  at  4,800,  7,200,  9,600, 
12,000,  and  14,400  bps 
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"No  matter 
how  much 
we  grow,  we 
know  we  can 
bank  on  the 
LANtastic 
networking 
system." 


THE  BIG  SWITCH 

IMfRVIEWfS: 


LAN  TIMES 


READERS 
CHOICE 

19  9  2 
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Visit  your  Artisoft  Authorized  Five  Star  Dealer 


AUTHORIZED 
DEALER 


'Oil  mmufadufer's  suggmed  retail  price 
0 1992 ARTISOfT. INC  Al ngm reierved  AnMllilt 
ndtrnvt.  LANBMc  «  a  ngiMiM  iraiMmart  and  AnMI 
Autntad  Rn  Slar  la  a  aantoa  iwk  ol  ArtaA  lie  Novti  and 
NalWara  an  ngWand  mdanads  ol  Noval.  liK  PC  UapazM 
Edrtors'  Choice  Award  Is  a  registefed  mdemarV  o<  ZA 
Ccmmuiications  Co  LAN  Times  Header's  Choice  Award  Is  a 
registered  trademark  at  McGraw  Hill.  Inc. 


MIS  Manager  Nda  Matthews  and  Tracy  Schmidt,  VP  ot  Operations,  First  Interstate  Banl<  of  South  Dakota,  N.A 


In  the  summer  of  1991 ,  the  Credit  Card  Division  of 
First  Interstate  Bank  of  South  Dakota  needed  to 
network  10  computers.  Since  they  already  had  an 
open  Novell"  license,  their  first  inclination  was  to  go 
with  Novell.  But  Sandy  Silverberg,  of  Ideasign 
Computers,  an  Artisoft 
Authorized  Five  Star" 
dealer,  urged  them  to 
check  out  the  LANtastic" 
networking  system. 
Since  a  neighboring 
department  was  running 
a  Novell  NetWare' 
network  (v2.15)  and 
another  department  was  running  a  LANtastic 
network,  comparisons  were  easy.  They  chose  the 
LANtastic  system  and  are  now  up  to  100  nodes  - 
and  growing.  Why  did  they  choose  LANtastic? 

"Our  primary  considerations  were  the  LANtastic 
system's  peer-to-peer  capabilities,  its  ability  to 
interface  with  our  mainframe,  the  ease  of  its 
installation  and  maintenance  and  the  significant 
cost-savings  over  Novell,"  says  Tracy  Schmidt,  VP 
of  Operations.  "The  installation  turned  out 
amazingly  fast  and  simple.  I  left  work  at  7:00 
one  evening  with  no  network  and  when  I  came 
in  the  next  morning,  our  people  were  already 
signed  on  and  productive."  Nola  Matthews,  MIS 
Manager,  says.  The  system  has  been  extremely 
reliable  and  we  have  received  excellent,  unlimited 
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and  free  technical  support  from  Artisoft.  We  are 
using  two  3270  gateways,  which  provide  us  with  up 
to  80  simultaneous  sessions  on  a  mainframe.  From 
its  low  cost  to  its  reliability  to  its  ease  of  use,  our 
LANtastic  network  has  proved  to  be  a  complete  and 
remarkable  package.' 

Thanks,  Tracy,  Nola  and  Sandy.  We  appreciate 
your  giving  us  all  that  credit. 

If  we've  raised  your  interest  about  networking  your 
PCs  -  or  about  switching  from  NetWare  to  the 
award-winning  LANtastic  networking  system,  call 
1-800-TINY  RAM,  ext.  600.  You'll  get  all  the  fads, 
including  our  special  conversion  price  of  '499  for  up 
to  300  nodes.  This  saves  you  '2,000f  We'll  also 
give  you  the  name  of  the  Artisoft  Authorized  Five 
Star  dealer  nearest  you. 

WHY  BUY  FROM  ARTISOFn 

♦  FREE  unlimited  technical  support  to  registered 
end  users  and  dealers 

♦  30-day  money-back  guarantee  on  all  Artisoft 
products 

♦  5-year  limited  warranty  on  all  Artisoft  hardware 

ARTISOFT 

Revolutionizing  Connectivity 

691  East  River  Road,  Tbcson,  AZ  85704  USA 
Sales/Customer  Service:  1-800-T1lfY  RAM, 

exteoo 


The  best  soluti 

inWin 


SmartSiiite  from  Lotiis . . . 
thecompl(H('  biisiiiess  solution 
for  Wmdows"  deskto^xs. 

If  you're  looking  for  a  better  way  to  work  in 
Windows,  SmartSuite™  from  Lotus  is  one  smart  ciioice. 
Because  not  only  does  this  suite  of  four  award-winning 
Windows  products  offer  you  an  incrcdible  value  for  your 
money  It  also  delivers  individually  outstanding  products 
that  work  together.  Each  shares  a  common  interface. 
As  well  as  common 
features  like  our  unique 
Smartlcons™  for  one- 
click  access  to  the  tasks 
you  perform  most  fre- 
quently Which  means 
the  products  work  so 
much  alike  that  when 
you  learn  one  you Ve 
learned  them  all. 


f.DlTORS' 
CHOK'i: 


AmiPro. 
Words  alonecan'tdescribe  it 

With  Ami  Pror  youH  find  a  feature-rich, 
easy-to-use  word  processor  that  comes  with  doz- 
ens of  pre-formatted  Style  Sheets.  Which  means 


It's  pure  Windows. 
Pure  1-2-3. 


"IjiIus  I-:!-3 for  Whidows  is  romplelely  iVhuioivs 
and  rompkldy  1-SS.' 

-WimUnm  Magasine,  IV9t 


"Avii  Pro  slaiiiis  unchallengeii  as  Ihi'  mi)sl  poiiirl'iil 
and  enjoyable  Windoivs  uxmi procmor." 

-PC  Magaane.  lly?l/Sl 


Take  1-2-3'  for  Wmdows,  for  example. 
It  brings  you  all  the  power  of  The  World's 
Most  Popular  Spreadsheetr  including  3-D 
worksheets,  automatic  print  compression 
and  our  unique  Solver  technology.  And  it  now  includes 
file  compatibility  with  Microsoft'  Excel,  support  for 
Wmdows  3.1  and  overall  improvements  in  its  perform- 
ance and  speed.  It  even  gives  DOS  users  access  to  the 
1-2-3  for  DOS  Classic'  menu  at  the  mere  push  of  the 
slash  key. 


you  can  get  professionally  designed  letters,  memos  and 
reports  as  fast  as  it  takes  to  type  in  your  text.  In  fact,  only 
Ami  Pro  gives  you  visual  cues  eveiy  step  of  the  way  With- 
out any  complicated  screen  commands  to  remember. 

FreelanceGraphics-Yoiu- partner 
forsucg^^fui  pret>entations. 

Freelance  Graphics™  gives  you  the  fastest, 
easiest  way  to  create  a  great-looking  presenta- 


file 
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— '  tion.  Its  unique  SmartMasters™  automatically 
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tomLotus. 
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manage  the  design  and  layout  of  your  presentation  for 
you.  Simply  select  the  design  you  like,  follow  the  on- 
screen prompts  and  fill  in  the  blanks  with  text  and 
graphics.  It's  that  simple.  And  if  youVe  never  used  a 
presentation  program  before,  QuickStart,  its  on-line 
tutorial,  will  get  you  up  and  running  in  minutes. 


"No  other  presentation  package  lets  you  go  front 
initial  idea  to  final  product  with  greater  ease." 

-PC  Computing,  11/91 

cc;Mail.  The  leader  in 
electronic  mail. 

And  ccrMail™?  It's  the  most  popular 
electronic  mail  package  in  the  world.  Take 
a  quick  look  at  what  it  delivers  and  you'll  know  why 


It  lets  you  send  text,  files,  graphics  and 
facsimile  items  across  all  major  platforms,  like  DOS, 
Windows,  08/2"  and  Macintosh!  It  runs  smoothly  on 
any  server  or  network  operating  system  in  any  config- 
uration. And  its  unique  architecture  makes  it  easily 
scalable  to  fit  the  size  of  your  workgroup,  whether  it's 
five  or  500,000. 

More  good  news?  SmartSuite  costs  less  than 
the  price  you'd  expect  to  pay  for  two  of  these  products. 
And  it  even  includos  a  free  Wndows  3.1  tutorial  from 

Personal  Training 
Systems"  complete 
with  an  audio  cassette, 
manual  and  demo  disk. 

So  if  you  still 
think  that  buying  a 
suite  of  products  from 
one  company  means 
sacrificing  product 
excellence  for  price, 
we  have  two  sugges- 
tions. Step  back  and 
consider  what's  in 
SmartSuite.  Then 
consider  what's  behind  it... the  most  comprehensive 
service  and  support  in  the  industiy. 

So  do  the  smart  thing.  Visit  your  Lotus 
Authorized  Reseller  or  call  us  at  1-800-872-3387, 
ext.  6852.* 


"Sending  a  cc:Mail  message  is  easier  than 
addressing  an  envetope  and  licking  a  stamp." 

-PC  mm  9/91 


Lotus 


SmartSuite  for  Atodows 

1-2-3,  Ami  Pro^  Freelance  Graphics,  and  cc:Mail 


It  CorpuntkiR  Am  Pro  ii  a  trademBrii  cl  Samna  Ccirpuraiion,  i  wiuMf  ownnJ  nilMiiliar>  of  \jAut  I>n«>l<ifMMn(  CorponUcM.  tr-MaU  ii  a  tndMnart  vl  ft  Mai).  Iik  .  a  wttoHy-ownm]  nbiMMarf  of  U4ua  D^vHofinN^t  ritrparaUon  Claatir  K  a  rrpsUtrd  Iradrmarli 
of  Pwibnal  Tnining  %nte«t.  Inc-  0&'2  Is « rvgutcnd  trademarti  trf  inienutmul  Biuik«b  lUchHio  CorpwitML  Midnuwli  l>  i  KjlAervd  Indcmark  of  A|it>lf  Computer.  Inc 
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Benchmark  Tests:  Portable  Modems 


A  good,  inexpensive,  convenient  traveling  modem  is  not  necessarily  impossible.  The  best 
external  modems  are  slightly  more  trouble  to  pack  than  internal  modems,  but  much 
more  portable  than  desktop  modems.  Internal  modems  are  more  convenient,  but  except  for 

the  Compaq,  they  all  have  some  noticeable  drawbacks. 


COMPRESSIBLE  FILES 


Perfect  Line  Conditions 

^1  Graphic  File  ^1  Highly  Compfessible  File 
Characters  per  second  [o.  J10OO 


Compaq  Enhanced 
9600-bps  Internal  Modem 


Dallas  Fax  9696P 


The  MegatKm  C596FM 
Laptop  FAX/Modem 


The  Megahertz  F^96FMV 
Pocket  Laptop  FAX/Modem 


The  Megaheru  T396FM 
Laptop  FAX/Modem 


The  Dispatcher  V.32bis  Cellular 
Ready  Data/Fax  Modem 


QBIazer 


WORST 


BEST 


INCOMPRESSIBLE  FILE 


Differing  Line  Conditions 

Perfect  line       Hi  Terrestrial  Line 
Hi  Long  Local  Loop  Hi  Satellite-Aided  Link 

Characters  per  seconti  I  0      1  300   I  600   1 900 


1.200 


Compaq  Enhanced 
9600-bps  Internal  Modem 


Dallas  Fax  9696P 


The  Megaherti  C596FM 
Laptop  FAX/Modem 


The  Megahertz  P296FMV 
Pocket  Laptop  FAX/Modem 


The  Megahertz  T396FM 
Laptop  FAX/Modem 


The  Dispatcher  V  32bis  Cellular 
Ready  Data/Fax  Modem 


QBIazer 


The  first  group  of  tests  use  Compressible  Files. 

We  send  three  files  with  varying  levels  of 
compressibility  over  a  telephone  line  configured 
to  sinnulate  perfect  line  conditions  The  various 
files  test  different  components  of  the  modem. 
Each  file  contains  at  least  1  million  bits  of 
information,  enabling  us  to  determine  the 
modem's  performance  reliably, 

•  The  graphics  file.  663.063  bytes  long,  is  a  TIFF 
file  containing  a  line  drawing.  Over  the  entire 
file,  the  compressibility  is  5.3:1.  but  in  the  first 

1 OOK  the  file  compresses  at  1 1 :1 .  This  file  tests 
the  modem's  ability  to  shift  from  high 
compressibility  to  moderate  compressibility. 

•  The  highly  compressible  file,  609,289  bytes, 
contains  the  string  "THE  QUICK  BROWN  FOX 
JUMPS  OVER  THE  LAZY  DOG  0123456789" 
repeatedly.  This  file  is  the  most  compressible, 
with  a  compression  ratio  of  22:1 ,  and  thus 
stresses  the  modem's  compression  algorithm, 

•  The  text  file.  469.341  bytes,  contains  a  section 
of  English  text  from  a  Ziff-Davis  publication.  Its 
compression  ratio  is  2.2:1 .  This  file's  main 
purpose  is  to  show  how  the  modem  performs 
with  actual  text.  It  stresses  the  data  pump  and 
the  V.42bis  compression  algorithm  equally. 

The  Incompressible  File  tests  use  a  completely 
incompressible  125,000-byte  file  created  with  a 
random  generator  We  send  this  file  out  over  four 
types  of  line  conditions: 

•  a  perfect  line  (testing  the  data  pump,  and 
yielding  scores  that  can  be  used  as  a  standard  of 
reference): 

•  a  poor  coast-to-coast  terrestrial  connection 
with  a  half-mile  local  loop  between  the  central 
telephone  office  and  the  subscriber: 

•  a  slightly  better  coast-to-coast  land  con- 
nection with  a  long,  6-mile  local  loop  between 
central  office  and  subscriber: 

•  a  fairly  typical  satellite-aided  coast-to-coast 
link. 


WORST 

M/A — Not  applicable:  The  product  could  not  complete  this  test 


BEST 


HOW  WE  TESTED 

At  one  end  of  our  test-bed,  we  used  a  Compaq  Deskpro 
3B6/33L  connected  to  a  Motorola  Codex  3260  modem  as 
the  host.  At  the  other  end,  as  the  guest,  we  used  another 
Compaq  Deskpro  386/33L  with  each  external  portable 
modem  we  were  testing  For  each  internal  modem,  the 
guest  machine  was  a  laptop  corresponding  to  the 
modem's  hardware  requirements:  a  Toshiba  T2000/40 
for  The  Megahertz  T396FM  Laptop  FAX/Modem,  and  a 
Compaq  LTE  386s/20  for  all  of  the  others  (the  Compaq 
Enhanced  9600-bps  Internal  Modem,  The  Megahertz 
C596FM  Laptop  FAX/Modem,  and  The  Dispatcher 
V.32bis  Cellular  Ready  Data/Fax  Modem) 

The  host  PC  ran  Professional  YAM,  Version  17.89. 
using  the  Zmodem  protocol  to  send  the  files  to  the  guest 
PC:  the  guest  ran  ZD  Labs'  own  GETZ  program,  which 
timed  the  transfer  We  wrote  GETZ  to  avoid  any 
slowdowns  from  either  of  two  causes:  communications 
programs  practicing  safe  rf/s<r  (blocking  the  reception  of 
data  during  file  transfers)  or  the  code  in  the  disk 
controller  causing  the  serial-port  chip  to  lose  data 

Our  telephone  simulator  consisted  of  a  Processing 
Telecomm  Technologies  (PTT)  5101  Central  Office 
Simulator  modified  by  PTT  to  conform  to  the  new 
Telecommunications  Industry  Association  specification, 
plus  two  PTT  51 51  Impairment  Simulators  wired  in 
bidirectional-impairment  mode  and  a  PTT  5200  Cable 
Simulator  with  local-loop  simulator  cards  installed.  An 
HP  4947A  Transmission  Impairment  Measurement  Set 
(TIMS)  ensured  that  the  simulator  was  working  as 
expected  throughout  the  test  series. 

Before  testing,  ZD  Labs  configured  each  modem  for 
maximum  performance  The  vendors  approved  the 
configurations,  making  any  changes  they  felt  were 
needed.  Once  the  modems  were  set  up.  we  checked  that 
they  could  each  obtain  maximum  throughput  without 
data  errors  before  we  actually  tested  them 

In  each  case,  we  used  a  Motorola  Codex  3260  modem 
at  the  other  end  of  the  connection.  For  further 
information  on  the  test  equipment,  call  Processing 
Telecomm  Technologies  at  205-837-7880. 

The  test  results,  expressed  in  characters  per  second 
(cps),  include  all  the  overhead  required  to  send  the  data, 
including  the  header,  data  link  escape,  and  CRC 
characters.  These  scores  do  not  include  the  Zmodem 
overhead,  typically  under  1  5  percent,  which  results  from 
sending  the  directory  information  for  each  file. 
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OUCOM  MAKES 
TOKEN-RING 
NETWORKS  MORE 
COMPATIBLI 


This  advertisement,  complete  system  solutions 


So  your  accounting  guy  insists  on  using 
his  new  486,  your  engineers  won't  part 
witli  their  UNIX  workstations  and  the  IS 
department  just  upgraded  their 
mainframe.  And  now  you're 
supposed  to  get  them  all  on 
your  Token-Ring  network? 
In  the  interest  of  peaceful 
relations,  we'd  like  to 
recommend  a  solution 
from  the  leader  in  Token- 
Ring  compatibility:  Olicom. 

We  offer  a  full  line  of  Token- 
Ring  products  for  complete 
system-wide  solutions,  including 
bridges,  adapters  and  cabling 
components.  Our  16/4  Mbps 
adapter  drivers  support  network 
operating  systems  from  IBM,  Novell, 
Microsoft  and  Banyan. 

Second  in  size, 
first  in  performance 

Olicom  is  already  the  second  largest 
Token-Ring  supplier  in  Europe  (trailing  only 
IBM)  and  a  fast-growing  presence  in  the 
United  States.  Our  Token-Ring  offerings 
support  all  industry-standard  network 
operating  systems.  And  all  our  products 
are  100%  IBM  compatible  and  inter- 
operable. 

About  the  only  thing  that  separates  our 
products  from  theirs  is  our  superior 
price/performance.  After  all,  you  have  to 
be  a  little  better  when  you're  not  so 


Personal 

Comm/3270 


Host  NetView 


327.1 


3270  EMU  V3 


AS/400  T" 


AS/400  PC 
Support 


CDCJ 

■i 

1  I  i  I  ii: 


LAN  Server 


5? 

"I         ]  LAN  Manoger 

S/6000       ^1  6I50PC/RT 


APPC/PC  S/6000 
PC  LAN  Program  OS/2  EE  UNIX  TCP/IP  PC  Support  36 

All  Olicom  products  are  1 00%  IBM  compatible  and  interoperable 


olicom 
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CHlcom  USA.  Inc. 

900  East  Park  Boulevard.  Sufte  180 

Piano.  Texas  75074 

USA 

Tel;  (214)423-7560 
Fax;  (214)  423-7261 


Odcom  A/S 
Nybrovel  114 
DK-2800  Lyngby 
Denmork 

Tel:  (+46)  45  27  00  00 
Fox;  (+45)4627  01  01 


Coi 


■aterial 


Never  before  has  so  much  power  &  tech- 
nology been  packed  into  a  SupraFAXModem! 
The  SupraFAXModem  V.32bis  combines  a 
potent  mix  of  fox  and  data  features  —  for 
explosive  results!      Maximum  fax 
potential  is  achieved    „  J^^^^ 
with  Group  3  fax     f[]  |i]  Ol  i  J^i^r 
machine  compotibil-    \\   If  mSj^^  MMi 
ity  at  up  to  1 4,400    ])  ISUu  Uyif  Br 
bps  and  Class  1  &  2  m 
software      compatibility,     f  ^ 
With  raw  data  speeds  from 
300  to  1 4,400  bps,  and  up  ^^^^^ 
to  57,600  bps  with  V.42bis       ^^^M  ^ 
compression,  ^^^^^^ 


if  b/osfs  data  over  telephone  lines.    Plus  its 
revolutionary  display  gives  you  25  different 
status  reports!  A  For  just  a  little  more,  you 
W     can  add  caller  ID  and 
^  ^    voice  capabilities  later  this 

W^mA  nnnrxin  *        ^"  ^'^'^ 

iJf  r      *     fhe  dynamite  price 

rJm         r    I  of  $399.95!  in 

if  T  Vli/Ul_liljy  ►  addition  to  the 
V  stand-alone 
version  (without  software) 
SuproFAXModems  are 
available    in  Windows^"*^, 

^^^^H       DOS"^,   and  Macintosh"^ 


packages. 


9600  bps 


Version 

095 


Supra  Corporation 
1.800-727-8417 


'  Low-cost,  user-installable  Voice  &  Caller  ID  upgrades  available  03  '92  •  Distributed  by  Merisel,  Ingram  Micro,  and  Beamscope  •  All  trademarks  belong  to  their  respective  companies. 

7101  Supra  Drive  SW,  Albany,  OR  97321  USA- Dealer  Sales:  503-967-2480  •  Fax;  503-967-2401  •503-967-2410 
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COMMUNICATIONS 

Portable  Modems 


job  and  doing  it  well.  Its  careful  design 
and  engineering  result  in  one  of  the  best- 
performing  internal  modems  we  re- 
viewed. 

The  bad  news  is  that  this  $599  modem 
will  work  only  in  Compaq  portables — 
specifically  the  LTE  386s/2().  LTE  Litc/20. 
LTE  Lite/25,  or  Portable  486c.  If  you  have 


1       SUITABILITY  TO  TASK  1 

Compaq  Enhanced  9600-bps 
Internal  Modem 

POOR     fAIH     GOOD  ExauENT 

File  trantlert 

•      •      •  • 

Troubiethootiiig 

•  •  o  o 

Sofhmre  compatibility 

•  •  •  • 

Portability 

N/A 

some  other  computer,  you'll  have  to  look 
elsewhere.  And  while  the  modem  in- 
cludes some  unusual  features,  such  as 
support  for  both  the  Hayes  and  Microcom 
command  sets,  it  does  not  offer  any  fax 
features  or  bundled  software. 

The  Compaq  modem  was  one  of  two 
V.32  modems  that  stood  out  for  its  speed 
on  our  performance  tests;  the  other  was 
the  QBlazer.  The  Compaq  modem 
worked  without  problems  with  every  soft- 
ware program  we  tried. 


Compaq  Enhanced  9600-bps 
Internal  Modem 

Compaq  Computer  Corp.,  20555  SH  249. 
Houston,  TX  77070: 800-345-1518.  713-370- 
(>670;fax,  713-374-1740 


List  Price:  $599. 

Requires:  Compaq  LTE  386s/20.  LTE  Lite/20.  LTE  Lite/ 
25,  or  Portable  486c. 

In  Short:  The  Compaq  internal  modem  offers  a  few  ex- 
tras, like  the  V.25bls  command  set  and  Hayes  auto-sync 
mode.  More  interesting  is  that  the  modem  obeys  both 
Hayes  and  Microcom  commands  tor  advanced  features. 
Most  important,  it  scored  well  on  our  performance  tests 
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PCMCIA:  A  Great  Standard,  But 
Where  Are  the  Products  ? 


Intel's  Modem  2400*  fits  into  a  PCMCIA  slot. 


by  Angela  Gunn 

Sometimes  good  ideas  go  awry,  and 
sometimes  they  don't  go  anywhere. 
Take  the  curious  case  of  the  PCMCIA 
specification — the  industry  standard 
for  2-  by  3-inch  add-in  cards  for 
portable  computers,  whose  time  came 
long  before  products  were  available. 

The  Personal  Computer  Memory 
Card  International  Association 
(PCMCIA)  has  over  150  members, 
including  Apple 
Computer, 
Fujitsu  America, 
Hewlett-Packard 
Co.,  IBM,  Intel, 
Megahertz  Corp., 
Motorola,  Toshi- 
ba America  Infor- 
mation Systems, 
and  Zenith  Data 
Systems.  The  spe- 

cification  defines  a  standard  slot  for 
credit  card-size  versions  of  the  add-in 
cards  that  most  users  want  (such  as 
modems,  LAN  adapters,  and  memory 
expansion  cards). 

These  slip-in  cards  are  incredibly 
small. They  eliminate  the  nuisance  of 
bulky  modems  and  external  LAN 
adapters  in  already  weighty  laptop 
cases.  Vendors  could  include  slots  on 
their  laptops,  and  users  could  select 
from  the  promised  products. 

The  concept  of  an  add-in  slot 
standard  for  laptops  is  not  new. 
Toshiba  based  a  modem  slot  in  its 
T2200SX  around  the  Japan  Electronic 
Industry  Development  Association 
(JEIDA)  standard,  which  also 
specified  a  small  peripheral  slot.  But 
the  PCMCIA  did  not  adopt  JEIDA, 
and  Toshiba's  attempt  to  force  an 
industry  standard  failed.  The 
PCMCIA  standard  was  truly  set  by 
the  consortium  of  industry  leaders. 

The  problem  is,  even  an  industry- 
standard  PCMCIA  slot  is  useful  only 
when  there  are  cards  to  drop  into  the 
slot.  So  far,  the  shelves  are  effectively 


empty;Toshiba  states  that  third-party 
vendors  are  four  to  six  months  behind 
their  ship  dates. The  plethora  of 
products  has  not  materialized. 

PCMCIA-compatible  add-in  cards 
are  hardly  the  first  computer  products 
to  ship  late.  But  the  world  might  not 
be  willing  to  wait.  The  makers  of  both 
LAN  adapters  and  modems — the  two 
implementations  most  often  touted  as 
the  best  reason  for  PCMCIA  and 

likely  to  make  it 
to  market  before 
memory  cards — 
have  found  other 
ways  to  insinuate 
their  products 
onto  your  laptop. 

The  portable 
modems  we've 
seen  in  this 
review  are  light 
and  unobtrusive  enough  for  most 
laptop  users.  For  example,  the 
Megahertz  modem  for  Compaq 
laptops  measures  only  2.5  by  3.4 
inches.  Sure,  PCMCIA  cards  are  less 
bulky  than  external  modems,  but  the 
computer  maker  must  either  build  in 
the  RJ-1 1  line  adapter  module 
elsewhere  on  the  machine,  as  AT&T 
does,  or  leave  an  ungainly  RJ-1 1 
connector  hanging  off  the  back  end  of 
the  computer,  as  Toshiba  does. 

In  addition,  the  fastest  available 
PCMCIA  modems  still  reach  only 
2,400  bps.  V.32  and  V.32bis  versions 
probably  won't  reach  the  market  until 
the  third  quarter  of  this  year. 
There  is  hope  in  another  area, 
however.  Apple  is  using  a  superset  of 
PCMCIA  to  add  software  and  data  to 
the  Apple  Intelligent  Assistant,  its 
palmtop  computer  slated  to  ship  next 
January. Though  this  in  itself  is  not 
entirely  useful  for  PC  owners,  it  does 
encourage  development  of  PCMCIA 
applications.  But  the  market  may 
have  been  ready  too  far  in  advance  to 
wait  for  PCMCIA  modems.  □ 
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Portable  Modems 
^SUMMARY     OF  FEATURES 

Portable  High-Speed  Modems 

The  modems  we  reviewed  offer  a  similar  level  of  basic  functionality.  All  of  them  use  the 
standard  Hayes  AT  commands,  support  software  and  hardware  flow  control,  and 
provide  dial-tone  or  busy-signal  detection  and  V.22,  V.22bis,  and  V.32  modulations. 
None  of  the  modems  have  volume  controls  or  data/voice  switches. 


nE  D  I  T  0  R  S 
CHOICE 


Products  lilted  in  alphabetical  order  by  company 

Compaq 
Computer 
Corp. 

Compaq 
Enhanced 
9600- bps 
Internal 
Modem 

Dallas  Fax 
Inc. 

Dallas  Fax 
9696  P 

Megahertz 
Corp. 

The  Megahertz 
C596FM  Laptop 
FAX/Modem 

Megahertz 
Corp. 

The  Megahertz 
P296FMV 
Pocket 
Laptop 
FAX/Modem 

Megahertz 

Corp. 

The  Megahertz 
T396FM 
Laptop 
FAX/Modem 

Piiceon  Inc. 

The 
Dispatcher 
V.32bis 
Cellular 
Ready  Data/ 
Fax  Modem 

Telebit  Corp. 

QBIazer 

■  =  YES     □  =  N0 

List  price 

$599 

$379 

$669 

$669 

$699 

$979 

S599 

General  Information 

Fax  capability 

□ 

■ 

■ 

■ 

■ 

■ 

□ 

Cellular  capability 

□ 

□ 

□ 

□ 

□ 

■ 

□ 

Warranty  period 

1  year 

Lifetime 

5  years 

5  years 

5  years 

Lifetime 

2  years 

Communications  software  bundled  with 
modem 

None 

MTEZ.  QuickLink 
II.  or  Winfax 

MTEZ 

MTEZ 

MTEZ 

MTEZ 

MTEZ 

Physical  Features 

Modem  type 

Internal 

External 

Internal 

External 

Internal 

Internal 

External 

Dimensions  (HWD,  in  inches) 

N/A 

0.9x2.4x4.3 

N/A 

1.2x2.4x3.3 

N/A 

N/A 

2.3x2.5x2.5 

Weight  including  batteries  (in  ounces) 

N/A 

5.5 

N/A 

6.5 

N/A 

N/A 

8 

Number  of  LEDs 

N/A 

1 

N/A 

None 

N/A 

N/A 

8 

Location  of  power  switch 

N/A 

Right  side 

N/A 

None 

N/A 

N/A 

Right  side 

Number  of  predefined  setup  strings 

1 

2 

2 

2 

2 

2 

1 

Number  of  user-definable  setup  strings 

2 

2 

2 

2 

2 

2 

2 

Customization  and  Usage 

Amount  of  buffer  memory  for  transmitting 
and  receiving 

380  bytes 

32K 

4K 

4K 

4K 

2K 

512  bytes 

Two-wire  leased-line  capabilities 

□ 

■ 

■ 

■ 

■ 

■ 

□ 

Synchronous  mode 

■ 

□ 

□ 

□ 

□ 

□ 

□ 

Hayes  auto-sync  mode 

■ 

■ 

□ 

□ 

□ 

■ 

□ 

CCITT  Modulation  Protocols  Supported 

V.21 

■ 

■ 

■ 

■ 

■ 

■ 

□ 

V.23 

■ 

■ 

■ 

■ 

■ 

■ 

□ 

V.32bls 

□ 

□ 

□ 

□ 

□ 

■ 

□ 

Miscellaneous 

Most  similar  modem 

Hayes'  Ultra  96 

Microcom  AX 

Microcom  AX 

Microcom  /0< 

Microcom  AX 

Microcom  AX 

WorldPort  2400 

Supports  V.25bis  command  set 

■ 

□ 

□ 

□ 

□ 

■ 

□ 

Carrying  case  provided 

□ 

□ 

□ 

■ 

\  □ 

□ 

■ 

2,400-bps  data-only  modem  available 

■ 

□ 

■ 

■ 

■ 

■ 

□ 

2,400-bps-data  and  9,600-bps-fax 
modem  available 

□ 

■ 

■ 

■ 

■ 

■ 

□ 

N/A-  -Not  applicable  This  product  is  an  internal  modem 
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Accounting  Software 
that  powers 


corporate  connectivity. 


tmvemtmry 
C»Htr*i 

Matola  Invciilof)  . . 
Management  Bar  Code  V" 

Mmimtemmmee 

Macula  Mauileiiance  Management 


Mmintfm€$mrint 

Macula  sdghl  liilcgniHil 
packai^ 

Bmgtmeerimg 

M;io>l;i  SAID  AutoCAD™ 
liili'rtm' 

MIS/DF 

MaoilaSdiinc'OKk'.  1 1). 
M:it;k  l-C'.XiivdlNi'lttan'SJ 


Skipping 

Malvcni  M.ijiilot  Msum 


SmUt/Mmrketiui 

MarkelForce  Plus*  or  TcleMagic' 

Cmttmmier  Serriee 

Macola  Customer  Order 
Processing 


Aeemmmtimg 

MacolaG  L.  A^.A/T, 
Payroll.  Assets  & 
Depredation 


link  and  integrate  your  PCs  and  people  in  all  these 
departments.  You  now  tiiive  the  abilit\-  to  seamlessly  con mxl 
your  departments  for  shared  operations,  reporting  and  analysis. 
Macola  Accounting  Software  bridges  the  communication  gap 
between  the  highly  respected  PC  software  products  shown  above. 

One  software  to  drive  your  company 's  teamwork.  Ilie 
engine  for  this  enterprising  solution  is  Macola  Accounting  Software. 
Macola  processes  the  Btrieve  information  flow  from  all  departmciiLs 
so  you  can  get  the  right  information  to  the  right  person  at  the  right 
time  to  make  the  right  decision.  And  act  before  your  customers  ask— 
or  your  competition  can  react. 

Build  your  business  around  a  proven  performer.  With 
Macola,  you  can  be  sure  thit  your  software  investment  will  constantly 
remain  at  the  forefix)nt  of  business  management  technology. 

'  ■  ^  Here's  proof  OnfyMmAz.has'won  PC  Magazine's 
prestigious  Editors'  Choice  award  for  high-end  accounting 
software  an  unprecedented  three  times  in  a  row. 


Executive  Office 

P>-Kiiuiio;il  K('pi>niT*  or 
Kiirest  it  Trees* 


furduuimg 

Manil.i  hirtliAse  Order  S 
Hrteiviiig 

Onmxi*  Register  Interboe 


What  does  this  mean  to  you?  Software  that's  flexible  and  easy-to- 
use.  IAN  performance  with  no  limitations.  The  most  customization 
options  to  best  fit  your  company.  Local  support.  In  short,  powerful 
software  tliat  exceeds  your  current  financial  and  information 
management  requirements. 

So  link  \  our  company  's  PCs  with  the  common  goal  of  Increased 
productivity.  Call  us  tcxkiy  for  all  tlie  details. 

1^80046^34 


SOFTWARE 

333  East  Center  Street  Marion,  Ohio  43302-4148 
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Accounting  Software 
You  'U  Never  Outgrow 
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Intnxlucing  the  best  way  to  send,  store,  and  retrieve  your  doaiments.  Anytime  Anywhere  From  any  fax. 


You  may  not  believe  this. 

But  now  you  can  send,  store  and 
retrieve  documents  from  your  hard  disk 
using  a  simple  piece  of  paper  instead 
of  a  keyboard.  And  it's  all  possible 
because  of  an  amazing  software  product 
called  Paperworks?* 

Retrieve. 


To  use  Paperworks,  you  don't  have  to 
touch  a  keyboard.  Or  click  a  mouse. 
Or  even  be  near  your  computer. 

You  just  check  boxes  and  scratch 
notes  on  a  special  Smart  Paper"  form.  Fax 
that  form  to  your  PC.  And  Paperworks 
follows  your  instructions. 

Let's  say  that  you're  on  a  business 
trip  in  Seattle.  Your  PC  is  in  your  ofTice  in 
New  York.  And  you  need  a  document 
that's  stored  on  your  PC's  hard  disk. 

You  could  call  and  have  someone  fax 
it  to  you.  But  what  if  it's  late  and  everyone 
has  gone  home?  Or  what  if  you  don't 
want  people  snooping  through  your  files? 

To  get  the  document  you  need  with 
Paperworks,  you  simply  pull  a  specially 
encoded  Paperworks  Smart  Paper  form 
from  your  briefcase.  Check  a  few  boxes  to 
indicate  which  document  you  want  and 
the  fax  number  where  you  are.  Fax  that 
form  to  your  PC.  And  Paperworks  finds 
the  document  you  want  and  faxes  it 
back  to  you.  And  that's  just  a  sample 
of  what  it  can  do. 


Store. 


Send. 


Let's  say  you  need  to  distribute  a  docu- 
ment to  a  dozen  or  so  people.  Some  of 
them  work  in  your  office.  Others  are 
scattered  around  the  country  Maybe 
you're  in  the  office.  Or  on  the  road. 
No  problem. 

Once  again,  you  just  check  a  few 
boxes  on  a  Smart  Paper  form.  You  can 
have  one  box  per  person  as  well  as  a  box 
that  represents 
a  distribution 

list  that  you    j  <<Thisisthe 

want  to  receive   f  ,  . 

the  document.  I  VGTy  IMS 

Fax  the  form        ■  -PaulSaffo.asqmimlm 

and  document  WlMMMi^^MMMi 

to  your  PC  and 
you're  done. 

You  take  off  to  your  next  appoint- 
ment. Paperworks  looks  up  the  fax 
numbers  and  makes  the  calls  to  distribute 
everything  for  you.  Automatically 

Paperworks  remembers  instructions 
as  well.  For  instance,  you  can  store  a  price 
list  now.  And  Paperworks  will  fax  it  to  your 
customers  at  night  when  rates  are  lower. 

You  can  also  give  your  customers 

their  own  Smart   

Paper  Retrieve  forms. 
And  let  them  get 
just  the  documents  Thebestiwyto 
they  need,  when  gJ^SSSf** 
and  where  they 
need  them. 


Anytima  Anywhere, 
from  any  &X. 


Or  let's  say  you're  away  from  the  office. 
And  you  need  to  store  a  document  on 
your  PC,  such  as  a  contract  or  sales  results. 
Easy 

Fax  that  document  to  your  PC. 
And  Paperworks  will  store  it  in  any  hard 
disk  category  you  indicate  on  your 
Smart  Paper  Store  form. 

Paperworks  software  lets  your 
fax  card  work  for  you  no  matter  where 
in  the  worid  you  are.  If  you're  in  Tokyo, 
no  need  to  wait  until  the  business  day 
begins  in  New  York.  You  can  send  memos, 
file  reports  and  give  instructions  with- 
out worrying  about  time  zones  or  people's 
schedules.  You  can  even  scratch  hand- 
written notes  on  Smart  Paper  Send 
forms  and  have  Paperworks  distribute 
them  for  you. 

With 
Paperworks, 
you're  never  out 
of  touch  and 
always  in  control. 
.  What  do 

you  need  to  use 
Paperworks?  A  386  PC  with  4  MB  of 
memory  and  a  hard  disk  with  20  MB  free. 
Windows  3.0  or  3.1.  One  of  the  fax 
cards  listed  below.  And  something  to  print 
your  Smart  Paper  forms  on.  Even  an 
ordinary  dot  matrix  printer  or  fax  machine 
will  do. 

But  why  not  try  it  for  yourself  by 
ordering  a  copy,  risk  free?  If  you're  not  sat- 
isfied within  30  days,  we'll  refund  your 
money  To  order  and  for  details  about  our 
special  introductory  offer,  call  1-800- 
892-6828  now.  Or  fax  your  business  card 
to  1-800-HAVEFAX. 

And  see  if  Paperworks  doesn't 
make  you  think  of  a  piece  of  paper 
as  a  quarter-ounce  pen  computer. 


start  of  a 
idea!' 

The  A'rM  York  Times 


System  Rcquiremenis:  386SX.  386. 486SX  or  486  PC"  wiih  a  mouse 
and  a  hard  disk  with  at  least  20MB  Ircc.  4MB  RAM;  Windows3.0 
or  3.1  and  DOS  3.1  or  later.  Intel  SatisFAXlion.The  Complete 
Fu,The  Complete  Communicator,  or  CEI  proFAX  fax  card. 
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THEY  COULD  HAVE  GOTTEN 

IT  FREE? 


WHO  WOUID  ADMIT  THEY  PAID  FOR  A  PC  NETWORK 
INSTEAD  OF  GEniNG  THE  BEST  FREE  FROM  SITKA? 


Believe  it.  Instead  of  paying  for  an  ordinary 
PC  network,  you  can  get  2-nodes  of  the 
extraordinary  Sitlta  lONET  5.0  networl<,  free.  All 
that's  required  is  proof  of  ownership  of  two  network 
interface  cards. 

This  lONET  is  a  best-seller  worth  S198. 
And  it's  free  because  once  you  try  it,  we  know  you'll 
be  sold  for  life. 

You  see,  lONET  has  everjthingyou  could 
want  in  a  network.  Like  the  power  to  share  files,  programs 
and  printers. The  flexibility  to  add  as  many  users  and  nodes 


1-800-795-0019 


as  you  need.  And  since  lONET  supports 
both  DOS  and  Windows,  you  and  fellow 
networkers  can  run  all  your  favorite  applications. 

So  why  pay  for  mediocrity  when  you  can 
get  the  best,  free?  For  the  name  of  your  nearest 
lONET  dealer,  call  1-800-795-0019.  It 
would  be  a  shame  to  get  anything  else. 


Mil       «  I 


vol  MIGHT  WIS  iMH.  CALL  .SITK.\  FOR  UCTMIS  0 1992  Sitka 
I  "orporalion  lONET  is  a  n^sterpd  tradpmark  of  Tiara  Otmpuler 

Systrms,  Inc.  All  othtT  brand  and  pnxlucl  nanws  an*  lrad4>mark.s  nr  n-jtistered 
trademarks  of  their  respect  i\e  holders.  Sitka  Corporation.  D.V)  Manna  Village 
Parkwm,  Alameda.  CA  OJ.ini  Sitka  is  a  trademark  of  Sitka  Corporation, 
a  wholly  imncd  suhsidiaT>  of  Sun  .Micr«!>ystems.  Inc  Sun  Micrusysiemsand 
the  Sun  lofto  are  trademarks  and  rejiistered  trademarks  of  Sun  Mirnisystems,  Inc. 
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COMMUNICATIONS 


Moreover,  the  Compaq  is  the  only  mo- 
dem in  the  current  batch  that  supports  the 
CCITT  V.25bis  command  set  used  in  Eu- 
rope. This  set  of  automatic  calling  and  an- 
swering commands  is  not  often  used  in 
the  United  States. 

It's  also  one  of  three  modems  to  offer 
the  Hayes  auto-sync  mode;  the  other  two 
are  the  Dallas  Fax  and  Piiceon  entries. 
Auto-sync  will  be  of  interest  mainly  to  the 
comparatively  few  users  who  need  syn- 
chronous communications  (such  as  main- 
frame users  who  need  synchronous  mo- 
dem links). 

As  previously  mentioned,  the  package 
lacks  bundled  software  and  fax  capability. 
But  software  is  available  elsewhere,  and 
none  of  the  modems  with  a  fax  feature 
measure  up  in  data  communications  per- 
formance. 

The  modem  supports  the  usual  set  of 
modulation,  error-control,  and  data-com- 
pression protocols.  Of  far  more  general 
interest  is  Compaq's  unusual  approach  to 
command  sets.  Since  the  modem  does 
support  both  Hayes  and  Microcom  com- 
mands simultaneously,  it's  effectively  bi- 


Portable  Modems 

lingual  for  commands  that  control  ad- 
vanced features  like  error  control  and 
data  compression.  Because  you  can  give  it 
commands  with  either  command  set,  you 
should  have  no  trouble  getting  it  to  work 
with  virtually  any  communications  soft- 
ware. 

The  manuals  for  the  modem  are  typi- 
cal for  Compaq:  well  written  and  heavily 
illustrated  where  appropriate.  They  do 
not  offer  much  background  on  communi- 
cations features,  but  they  carefully  ex- 
plain the  modem  commands. 

If  you  want  an  internal  modem  and 
you  have  one  of  the  Compaq  laptop  or 
notebook  models  this  modem  fits,  it 
would  be  hard  to  justify  any  other 
choice — unless  you  just  can't  live  without 
fax  capability. 


Dallas  Fax  Inc. 

Dallas  Fax  9696P 


Smallness  is  a  plus  for  portable  modems. 
Of  the  three  external  modems  reviewed 
here,  the  Dallas  Fax  96%P  takes  home 


the  prize  for  most  portable,  if  only  by  a 
small  margin.  Weighing  in  at  S.5  ounces 
with  a  9-volt  battery, or  about  1  ounce  less 
than  its  closest  competitor,  the  9696P 
measures  a  scant  0.9  by  2.4  by  4.3  inches. 
That  makes  it  a  little  longer  than  the  sec- 


1       SUITABILITY  TO  TASK 

Dallas  Fax  9696P 

POOD     im  GOOD 

»caiB«r 

Fil«  tmnfars 

•  •  o 

o 

Troublashooling 

moo 

o 

Soltwir*  compitiWIfty 

•  •  • 

o 

PoitiMlitv 

•  •  • 

o 

ond-place  Megahertz  P296FMV  Pocket 
Laptop  FAX/Modem,  but  also  a  little 
thinner.  Although  it's  the  longest  external 
modem,  it's  only  about  the  size  of  a  large 
radar  detector. 

The  9696P  is  a  mail-order  machine 
with  a  list  price  of  $379  (including  the  soft- 
ware, a  short  serial  cable,  and  a  small 
case),  which  means  that  it  is  also  the  least 
expensive  modem  in  this  group.  The  low 
price  buys  most  of  the  features  you  might 
need,  although  with  somewhat  slower 


FREE 


PrintDirector  ^^^^  cia«ihii> 

makes  Windows  '"'"""^ 
printing  fast  and  automatic. "  ^^^H 

Sharing 
Solutions 

Now  make  e\  eryone 
who  shares  printers  grin 
from  ear  to  ear. 

.Send  for  your  free 
w  hile  paper.  Get  the  .story  on  the  only  manufacturer  with 
a  full  range  of  models  and  wiring  options  to  solve  all  your 
peripheral  sharing  problems.  See  why  PrintDirector  — 
with  (5(K).(XK)  u.sers  worldwide  —  was  the  '91  winner  of 
PC  M(i).'(izini''s  EiWlors  Choice  award. 

Discover  how  to  print  at  up  to  UK),{)(K)  BPS  asing 
PrintDirector.  And  print  right  the  first  time  —  every  time. 
For  a  price  that  will  make  you  happy. 


PrintDirector  lets  us  print  our 
graphics  applications  in 
about  half  the  time  of  other 
products. 

For  your  free  white 
paper,  free  catalog  and 
"Keep  Hm  All  Smiling" 
guarantee  certificate,  call: 


1-800-243-2333  Ext.  98  On  ma  617^7  1234) 


DIGITAL 

PRODUCTS,  INC. 


the  leader  in  printer  sharing 

41 1  Waverley  Oaks  Road.  Waltham,  MA  02154 


PrintDirector  is  a  registered  trademark. 


Printer  sharing  with  PrintDirector  is 
guaranteed  to  keep  everyone  smiling. 


With  PrintDirector's  easy  file 
transfer  capabilities,  we  saved  a 
small  fortune  by  not  buying  a  LAN. 


Just  plug  it  in  and  forget  about  it 
PrintDirector  feels  like  you  re  ^ 
using  a  dedicated  printer  " 
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COMMUNICATIONS 


Portable  Modems 


■  MultiModem  [x:  High  Speed,  Fax,  and  More 


by  M.  David  Stone 
Multi-Tech  Systems'  MultiModem  p 
.  j;  (Greek  letter  mu)  is  designed  to  give 

- --jou  cutting-edge  technology.  This  unit, 
which  was  in  a  beta  version  at  the  time 

.   of  our  review,  carries  a  high  price  tag 

/■.  ($899,  with  an  expected  street  price  of 
$600).  But  you  get  Class  2  fax  support 

.  for  background  faxing,  great  perfor- 

*  .nance  thanks  to  V.32bis/V.42bis 
capability,  and  a  hefty  bank  of  LEDs. 

With  Class  2  technology,  much  of 
'  .the  work  involved  in  faxing  is 
offloaded  onto  the  modem's  processor. 
Other  fax  modems  reviewed  here 
adhere  to  the  Class  1  standard,  which 
uses  the  computer's  processor  for  all 
the  work  of  sending  and  receiving 
faxes.  With  Class  2  and  the 
MultiModem  ^'s  bundled  fax 
software— MEFAX  (for  "Multi- 
Express  Fax"),  Version  2.0 — faxing 
can  occur  in  the  background. 

The  MultiModem  M  offers  Bell  103 

•'  and  212,  V.22,  V.22bis.  and  V.32 
modulation  protocols.  Slightly 
different  models  available  in  other 
countries  will  add  V.21  and  V.23 
protocols.  You'll  also  find  the  usual 
error-control  and  data-compression 
protocols. 

Also  included  is  Multi-Tech's  Multi- 
Express,  Version  1.03,  a  full-function 
communications  program  similar  to 
Procomm  Plus  that  also  includes  both 

f.  the  terminal  and  host  modules  for 


remote-control  operation.  The  host 
module,  running  on  your  office  PC,  can 
work  with  most  modems,  according  to 
Multi-Tech. 

One  other  noteworthy  touch  is  a 
bank  of  12  status  lights. These  include 
the  usual  choices  (send  data,  receive 
data,  off-hook,  carrier  detect,  and 
terminal  ready),  plus  4  lights  to 

^     FACT  FILE 


MultiModem  p 

Multi-Tech  Systems  Inc.,  2205  Woodale 
Dr..  Mounds  View.  MN  551 12;  800-328- 
9717.  612-785-3500:  fax.  612-785-9874 


List  Price:  With  attached  serial  cable  with  DB-9  con- 
nector. DB-9-to-0B-25  adapter,  modular-plug  phone 
cable,  AC  adapter,  Multi-Express  1.03  (remote-op- 
erations softwarel.  MEFAX  2.0  (fax  software),  carry- 
ing case,  $899. 

Requires:  RS-232  serial  port. 

^l*®  ON  READER  SERVICE  CAM) 

indicate  speed  (14,400.  9,600, 2,400, 
and  1,200  bps);  there  is  also  one  light 
for  a  fax  connection,  one  for  battery 
status,  and  one  to  indicate  data 
compression  (illuminated  when  error 
control  is  off,  blinking  when  error 
control  is  on). The  labels  on  the  beta 
unit  were  too  small  to  read,  but  Multi- 
Tech  says  this  will  be  fixed  in  the 
production  version. 

Cramming  all  this  functionality  into 


a  modem  takes  space,  and  the 
MultiModem  n 's  size  reflects  that 
demand.  At  roughly  half  the  size  of  a 
typical  desktop  modem,  it  is  surpris- 
ingly large  for  a  portable.  And  at  a 
hefty  10  ounces,  complete  with  9-volt 
battery  and  attached  serial  cable,  it's 
heavier  than  the  other  modems  we 
reviewed. 

You  may  also  have  trouble  using 
some  software,  because  of  Multi- 
Tech's  distinctive  command  set  and 
response  codes.  In  our  tests,  we  could 
not  fully  take  advantage  of  data 
compression  with  Smartcom  III, 
because  the  modem's  response  codes 
differed  from  the  Hayes  responses  the 
software  expected. 

The  modem  also  had  trouble 
working  with  Relay  Gold  for  DOS 
when  the  software  was  set  for  a  Hayes 
modem.  It  had  no  trouble  when  the 
software  was  set  for  a  Multi-Tech 
modem,  however,  and  the  modem 
worked  flawlessly  with  Crosstalk  XYI,  :  •" 
Lotus  Express.  Multi-Express,  and 
Procomm  Plus. 

Finally,  the  modem  did  well  on  our 
performance  tests,  turning  in  results 
appropriate  for  a  V.32bis  modem.  That  • 
differs  sharply  from  the  other  modems 
with  fax  capabilities,  all  of  which 
performed  on  the  low  side  of  average.  . 
And  this  alone  is  ground  enough  to 
take  the  Multi-Tech  entry  seriously  if  . 
you  want  a  fax  feature.  □ 


performance  than  the  QBlazer  offers. 

The  9696P  works  with  all  of  the  com- 
munications programs  we  tested  and  with 
MTEZ.  Unfortunately,  its  performance 
scores  on  our  Incompressible  File  tests 
and  two  of  our  Compressible  Files  tests 
were  somewhat  below  par. The  9696P  was 
generally  the  slowest  of  the  tested  mo- 
dems, although  it  handled  the  highly  com- 
pressible file  well  and  actually  surpassed 
the  other  modems  in  transmitting  the  in- 
compressible file  over  the  satellite-aided 
link.  Dallas  Fax  says  it  is  providing  newer 
AT&T  firmware  that  should  improve  per- 
formance. 

The  9696P  provides  Group  111  send/ 
receive  fax  capability;  it  follows  the  Elec- 


tronic Industries  Association  (EIA)  Class 
I  fax  modem  specification  and  ships,  as 
tested,  with  MTEZ  and  ExpressFax  soft- 
ware. It's  also  available  with  QuickLink 
II.  a  DOS-based  program,  or  Winfax  2.0, 
an  equivalent  Windows-based  program 
for  faxing.  MTEZ.  a  general-purpose 
communications  program,  will  serve  your 
needs  if  you  don't  already  have  a  favorite 
program  (for  a  review  of  MTEZ.  see 
"Modem  Communications  Software:Too 
Hard  to  Use."  June  30. 1992).  Even  if  you 
do  use  another  program  for  communica- 
tions, you'll  want  one  of  these  three  pro- 
grams, since  they  arc  among  the  few  that 
support  Class  I  fax  modems. 

While  the  96%P  handles  most  commu- 


nications functions  well,  it  cuts  corners  on 
troubleshooting.  The  modem  lacks  a 
speaker,  status  lights  (other  than  a  power 
light),  and  even  a  second  connection 
where  you  might  plug  in  a  phone.  As  a  re- 
sult, everything  that  happens  on  the 
phone  line  is  a  complete  mystery:  if  some- 
thing goes  wrong,  you  won't  know  why.  A 
Dallas  Fax  spokesman  says  status  lights 
and  probably  a  speaker  will  be  added. 

The  9696P  offers  the  typical  set  of  U.S. 
and  worldwide  modulation,  error-control, 
and  data-compression  protocols.  The 
command  set  is  based  on  Microcom 
rather  than  Hayes  commands.  It  does  in- 
clude Hayes  auto-sync  mode. 

A  minor  shortcoming  is  the  manual. 
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Project 
Scheduler.  5 


Multi-platform  flexibility. 
Multi-project  management  power. 
Unheard-of  simplicity. 


As  a  project  manager, 
you  know  the  problems 
of  managing  and  coordi- 
nating several  projects 
at  once:  tight  schedules, 
limited  resources,  differ- 
ent computing  platforms. 

What's  the  solution? 
Award-winning  Project 
Scheduler  5.  Fast,  inform- 
ative, and  fun,  Project 
Scheduler  5  is  known 
around  the  world  for  its 
powerful  yet  simple 
graphical  interface  -  and 
its  unmatched  ability  to 
make  multi-project  man- 
agement easier  and  more 
efficient  than  you  ever 
thought  possible. 


DOS,  Macintosh,  and 
OS/2  compatible. 

Unlike  Microsoft,  we 
recognize  that  today's 
businesses  operate  in  a 
multi-platform  computing 
envirormient.  That's  why 
Project  Scheduler  5  is  the 
only  project  management 
software  available  in  DOS, 
Macintosh,  and  OS/2 
versions  for  seamless 
multi-project  manage- 
ment throughout  your 
organization. 

Multi-project 
management  with  ease. 

With  Project  Scheduler  5 
you  can  track  resources 
and  status  across  multiple 
projects.  Integrate  mul- 
tiple projects  into  groups 
and  establish  dependen- 
cies that  cross  project 
boundaries.  Automatically 
calculate  validated  group 


schedules  using  error-free, 
cross-project  critical  path 
analysis.  And  automati- 
Ceilly  update  individual 
projects  to  accommodate 
schedule  commitments 
and  changes  made  at  the 
group  level. 

A  professional  product. 
Backed  by  professional 
support. 

When  you  have  a  ques- 
tion, we'll  get  you  the 
answer  fast  -  without 
making  you  waste  your 
time  waiting  in  an  elec- 
tronic queue.  Our  support 
program  even  provides 
direct  access  to  Project 
Scheduler  5's  designers. 
And  we  offer  the  most 
comprehensive  training 
and  consulting  program 
in  the  industry. 


The  ideal  corporate 
solution. 

Whether  you're  managing 
multiple  projects  in  a 
Fortune  500  corporation, 
or  a  single  project  in  a 
small  business.  Project 
Scheduler  5  is  the  fast, 
easy,  and  elegant  way 
to  make  everything 
come  together-on  time, 
every  time. 

For  more  information, 
call  or  write. 

415/570-7700 

393  Vintage  Park  Drive 
Suite  140 

Foster  City,  CA  94404 
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7560/ 


Yes,  it  displays  images  that  crisp.  Yes,  it  does 
conform  to  the  strict  new  Swedish  MPR  II  and 
TCO  guidelines,  the  world's  toughest  VLF  and 
ELF  emission  standards.  Yes,  it  does 
have  an  intelligent  front  control  panel. 
Yes,  it  is  a  NANAO  monitor.  And  the 
closer  you  get,  the  better  we  look. 

Take  a  close  look  at  the  increased 
clarity  and  brightness  of  Trinitron 
technology  through  graphic  appli- 
cations such  as  CAD,  Desktop  Publishing 
and  Windows,  and  see  their  true  colors. 


7660/ 


With  flicker-free  1280  x  1024  ultra  high  resolu- 
tion and  .26mm  trio  pitch,  the  1 7-inch  FLEXSCAN 
T560i  gives  you  more  work  space  without  sacrific- 
ing desk  space.  For  those  who  prefer  a 
larger  wod<  area,  the  FLEXSCAN  T660i's 
20-inch  screen  size  is  ideal. 

With  the  innovation  and  ergonom- 
ics of  NANAO's  FLEXSCAN  T-Series 
monitors,  no  other  monitor  can  come 
close.   That's  why  the 
T560i  won  the  1991  BYTE  BVTE 
AWARD  OF  DISTINCTION. 
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Nanao  Flaxican  T560i 
andFSSO 


w 

WINDOWS 


Nanao  Ftaican  TseOi 


Take  a  closer  look  at  your  nearest 
NANAO  dealer  today,  or  for  more 
information  call  NANAO. 


NANAO 


1-800-800-5202 

1-310-325-5202  (CA) 
Fax:  1-310-530-1679 


TnmKr,  Wnkmf  and  fUXSCAN  an  tradnrwls  of  rtwir  rnprdiw  ccmpinn.  "SalHIftP*  paphK  mjftn  crraWd  by  ieny  0.  Ftynn.  OniRn  Enfpraer,  Cocoi  BeacK  FL.  lunar  Unding"  ciealKl  by  On^  ViuMliubon  Croup.  McDonnell  OouRtas  Space  Syrinm  Company 
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which  contains  some  inaccuracies  about 
the  command  set  and  tends  toward 
techno-babble  when  explaining  various 
settings.  Dallas  Fax  says  it  plans  to  correct 
the  manual's  errors  and  also  improve  the 
syntax. 

Overall,  the  Dallas  Fax  9696P  is  a  bud- 
get package  at  a  budget  price. The  missing 
troubleshooting  features  and  the  perfor- 
mance levels  are  serious  drawbacks.  But 
for  $379,  you  might  decide  that  you  can 
live  with  them. 


^     FACT  FILE 


Dallas  Fax  9696P 

Dallas  Fax  Inc..  13771  North  Central 
Expwy.,  mOOI,  Dallas,  TX  75243;  800-876- 
8581,  214-699-8999;  fax,  214-699-9079 


Litt  Prica:  With  MTEZ  and  ExpressFax,  AC  adapter,  se- 
rial cable  with  DB-9  connector  and  DB-9-to-DB-25  con- 
verter, modular  phone  cable,  carrying  case,  $379. 
Requires:  RS-232  serial  port. 
In  Short  At  $379.  the  Dallas  Fax  g696P  offers  the  low- 
est price  tag  and  high-speed  communications.  In  the  ab- 
sence of  a  speaker  and  status  lights,  however,  trouble- 
shooting problems  may  be  difficult. 
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Megahertz  Corp. 

The  Megahertz  C596FM 
Laptop  FHX/Modem 
The  Megahertz  T396FM 
Laptop  FAX/Modem 

Internal  or  external?  Megahertz  Corp. 
covers  both  bases.  The  company  is  selling 
internal  fax  modems  for  AST,  Compaq, 
Toshiba,  and  Zenith  portable  systems, 
and  an  external  fax  modem  (The  Mega- 
hertz P296FMV  Pocket  Laptop  FAX/Mo- 
dem,  reviewed  below).  Although  the  test 
performance  could  have  been  better. 


COMMUNIOTIOHS 

Portable  Modems 

these  units  offer  convenient  power-saving 
features. 

The  Megahertz  C5%FM  Laptop  FAX/ 
Modem  costs  $669  and  fits  into  a  Compaq 
LTE  386S/20,  LTE  Lite/20,  LTE  Lite/25, 
or  Portable  486c.  The  Megahertz  T396FM 


1       SUITABILITY  TO  TASK 

The  Megahertz  C59eFM 
Laptop  FAX/Modem 

POOfl     FAIfl     GOOD  EXCtUiNI 

RIe  iiiRifeii 

•  •  o 

O 

Trooblethooling 

•  •  o 

o 

SoftiMan  coRipatibililif 

•  •  • 

o 

Poitibilily 

m 

Laptop  FAX/Modem  ($699)  slides  into  a 
compatible  Toshiba  computer  (the  spe- 
cific models  are  listed  in  the  fact  file).The 
T396FM  will  not  fit  into  the  Toshiba 
T2200SX  or  T3300SL,  either  of  which  re- 
quires a  JEIDA  card  (see  the  sidebar 
"PCMCIA:  A  Great  Standard,  But 
Where  Are  the  Products?").  But  Mega- 
hertz expects  to  ship  an  internal  V.32bis 
modem  for  these  computers  during  the 
third  quarter  of  this  year.  Internal  mo- 
dems for  the  AST  Premium  Exec  series 
and  several  Zenith  models,  also  priced  at 
$699,  were  not  available  in  time  for  re- 
view. 

The  internal  and  external  modems  are 
similar  in  features  and  behavior,  and  their 


1       SUITABILITY  TO  TASK 

The  Megahertz  T396FM 
Laptop  FAX/Modem 

POOR     fAlB     GOOO  EXCtUiNT 

HI*  trandera 

•  •  o 

o 

Troirfilaskoa<wg 

•  •  o 

o 

Software  compatibilily 

•  •  • 

o 

Poitabilitv 

l«l/A 

performance  proved  almost  identical. 
They  worked  with  all  of  the  programs  we 
tried  and  with  MTEZ,  the  program  they 
ship  with. The  results  on  our  performance 
tests  were  on  the  low  side  of  average  for 
V.32  modems,  but  newer  firmware  Mega- 
hertz is  adding  to  these  modems  should 
increase  their  throughput  rate. 

One  notable  exception:  The  Toshiba 
T2000/40  we  used  for  testing  could  not 
make  the  most  of  theT3%FM.  We  had  to 
slow  down  the  other  serial  port  (the  port 
not  connected  to  the  modem)  to  perform 
some  of  our  tests.  The  Toshiba  T2000  uses 
an  8250-compatible  custom  UART  (Uni- 


V  ^  $449 

V.32bis  Modem 

14.4/FAX  Group  3 
'  Hayes  Compatible 

57,600bps  Data  Throughput 

8  Status  Icons 

V.42bis  &  MNP5 

Data  Compression 
<•  V.42/MNP  2-4  Error  Correction 

EIA/TIA  Class  1  &  2  FAX 
•■  65%  Less  Desk  Space 

Asynchronous  &  Synchronous 

5  YEAR  WARRANTY 

51800-854-7600 

ComputerPeripheralsjm 

667  Rancho  Conejo  Blvd. 
Newbury  Park,  CA  91320 
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Portable  Modems 


2,400-bps  Portable  Modems:  What's  Out  There 

COMPILED  BY  SUSAN  G.  THOMAS 


Company 

Product 

Type 

Data  compression 

Compaq  Computer  Corp. 

Compaq  2400-bps  Internal  Modem 

Internal 

None 

Compaq  Enhanced  2400-bps  Internal  Modem 

Internal 

V.42bis.  MNP  5 

The  Complete  PC  Inc. 

The  Complete  Portable  Plus 

External 

V  42bis,  MNP  5 

Dallas  Fax  Inc. 

Dallas  Fax  0F2496E 

External 

None 

Dallas  Fax  0F2496EV 

External 

V.42bis.  MNP  5 

uaiias  rax  uyI'Vsov 

External 

v.4j;dis,  mink  b 

Frecom,  a  subsidiary  of  CXR  Corp. 

External 

v.4<;DIS,  MNr  b 

PVD  IJI  ^ O 

Internal 

V.4ZDIS,  MNH  5 

rreecom  rAxyb 

Internal 

V.4/bis,  MNP  5,  7 

GVC  Tschnologies  Inc. 

uVL  rIvlIviyb'*o/z4 

External 

None 

bVL  rlvIIViyoyb/^4 

External 

None 

bVL  rlvllvl9byD/-:4V 

External 

\l  jIOUIa   ft  jllkID  C 

V  42bis.  MNP  5 

uVL  !vilviZ4 

External 

None 

Hayes  Microcomputer  Products  Inc. 

Hayes  Pocket  Edition  2400 

External 

None 

Logicode  Technology  Inc. 

Quicktel  9624LP 

External 

V  42bis,  MNP  5 

Megahertz  Corp. 

Megahertz  ART 24FM 

Internal 

V,42bis,  MNP  5 

Megahertz  AR124M 

Internal 

V.42bis,  MNP  5 

Megahertz  C524FM 

Internal 

V  42bis,  MNP  5 

Megahertz  C524M 

Internal 

V.42bis.  MNP  5 

Megahertz  P224FMV  Pocket  Laptop  FAX/Modem 

External 

V.42bis,MNP5 

Megahertz  P224SF 

External 

None 

Megahertz  P224SFM  Pocket  Laptop  Modem 

External 

V  42bis.  MNP  5 

Megahertz  T324FM 

Internal 

V.42bis,  MNP  5 

Megahertz  T324M 

Internal 

V  42bis,  MNP  5 

Megahertz  TX324FM 

Internal 

V.42bis.  MNP  5 

Meganeru  iJz4rM 

Internal 

V.4zDIS,  MNr  D 

Megahertz  Z324M 

Internal 

V  42bis,  MNP  5 

Micro  Integrated  Lommunications  Lorp.  (MiLU) 

MiCC  Internal  Modem 

Internal 

V.4ZDIS,  MNr  J 

Microcom  Inc. 

MicroPort  542 

External 

v.42bis,  MNP  5 

MicroPort  1042 

External 

v.42bis.  MNP  5 

OmniTel  Inc. 

OmnlTel  Business  Card  2496C 

Credit-card 

V.4Zbis,  MNP  5 

OmniTel  World  Card  2496C+ 

Credit-card 

V.42bis.  MNP  5 

Piiceon  Inc. 

Piiceon  8052496 

Internal 

V  42bis,  MNP  5 

riiceon  oUoz4bb 

Internal 

V  IZDIS,  MiMr  b 

Practical  Peripherals  Inc. 

PM2400PPM  V  42 

External 

V,42bis,  MNP  5 

Solectek  Corp. 

Solectek  FM-W 

External 

V,42bis,  MNP5 

Toshiba  America  Information  Systems  Inc. 

Toshiba  T24D 

Internal 

None 

Toshiba  T24D/X 

Internal 

V.42bis,  MNP  5 

Toshiba  T24M 

Credit-card 

MNP  5 

Toshiba  T24SL 

Credit-card 

MNP  5 

U.S.  Robotics  Inc. 

WorldPort  2400 

External 

None 

WorldPort  2400  V  42bis 

External 

V,42bis,  MNP  5 

WorldPort  24051  V  42bis 

Internal 

V.42bis,  MNP  5 

WorldPort  2496  Fax/Data  Modem 

External 

V.42bis.  MNP  5 

1 

WorldPort  24961-T 

Internal 

None  1 

WorldPort  2496i-V  42bis 

Internal 

V42bis.MNP5  : 

Ven-Tel  Modems 

Ven-Tel  Pocket  Modem 

External 

None  1 

N/A — Not  applicable  The  product  does  not  offer  fai  capabilities  of  this  type 
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Portable  Modems 


Fax  speeds  (bps): 


Send 

Receive 

Computer  type 

Price 

Telephone  number 

N/A 

N/A 

Compaq  LTE.  LTE/286 

$249  00 

800-345-1518 

N/A 

N/A 

All  Compaq  laptops 

$319  00 

9.600 

9,600 

Any  laptop 

$299  00 

800-634-5558 

9.600 

9,600 

Any  laptop 

$120.00 

800-876-8581 

9.600 

9.600 

Any  laptop 

$130  00 

9.600 

9.600 

Any  laptop 

$139  00 

N/A 

N/A 

Any  laptop 

$58500 

800-537-5762 

N/A 

N/A 

Any  laptop 

$585.00 

9,600 

2,400 

Any  laptop 

$139.00 

9.600 

4.800 

Any  laptop 

$159  00 

800-289-4821 

9.600 

2,400 

Any  laptop 

$19900 

9.600 

2.400 

Any  laptop 

$249.00 

N/A 

N/A 

Any  laptop 

$109.00 

N/A 

N/A 

Any  laptop 

$179  00 

404-840-9200 

9.600 

4.800 

Any  laptop 

$299.00 

805-499-4443 

9,600 

2,400 

AST  Premium  Exec  386SX/20/25/25C 

$429  00 

800-527-8677 

N/A 

N/A 

AST  Premium  Exec  386SX/20/25/25C 

$289  00 

9,600 

2,400 

Compaq  LTE  386s/20.  486c.  LTE  Lite/20/25 

$429.00 

N/A 

N/A 

Compaq  LTE  386s/20. 486c.  LTE  Lite/20/25 

$28900 

9.600 

9,600 

Any  laptop 

$379  00 

4.800 

2,400 

Any  laptop 

$189  00 

4.800 

N/A 

Any  laptop 

$23900 

9.600 

2.400 

All  Toshiba  laptops  except  T2200SX/3300 

$429  00 

N/A 

N/A 

All  Toshiba  laptops  except  T2200SX/3300 

$23900 

9.600 

2,400 

All  Tl  TravelMate  laptops.  WinSX;  Sharp  5220/6641 

$429.00 

9,600 

2.400 

All  Zenith  laptops 

$42900 

hi  /A 

iM/A 

hi  /A 

All  Zenith  laptops 

i/o9.UU 

9.600 

9.600 

Any  laptop 

$199  00 

800-282-6422 

N/A 

N/A 

Any  laptop 

$44900 

617-551-1000 

N/A 

N/A 

Any  laptop 

$649  00 

9,600 

9.600 

Any  notebook  with  a  PCMCIA  Type  2  slot 

$399.00 

510-490-2202 

9.600 

9.600 

Any  notebook  with  a  PCMCIA  Type  2  slot 

$44900 

9,600 

9.600 

Compaq  386s/20.  LTE  Lite 

$37900 

408-432-8030 

9.600 

9,600 

All  Toshiba  laptops  except  T2200SX/3300 

$37900 

9.600 

N/A 

Any  laptop 

$229.00 

800-442-4774 

9.600 

4.800 

Any  laptop 

$34995 

800-437-1518 

N/A 

N/A 

All  Toshiba  laptops  except  TlOOO/3100/3200/5200 

$199.00 

800-999-4273 

N/A 

N/A 

All  Toshiba  laptops  except  TlOOO/3100/3200/5200 

$25900 

N/A 

N/A 

Toshiba  T2200SX 

$459  00 

N/A 

N/A 

Toshiba  T3300SL 

$459.00 

N/A 

N/A 

Any  laptop 

S229.00 

800-342-5877 

N/A 

N/A 

Any  laptop 

$349.00 

N/A 

N/A 

All  Toshiba  laptops  except  TlOOO/3100/3200/5200 

$299.00 

9.600 

9,600 

Any  laptop 

$37900 

9,600 

9,600 

Toshiba  Tl  1 00+/1 200/1 600/3 1 00/3 1 0OSX/51 00/5200 

$449.00 

9.600 

9.600 

All  Toshiba  laptops  except  TlOOO/3100/3200/5200 

$499  00 

9.600 

N/A 

Any  laptop 

$189.00 

800-538-5121 

I 
I 


versal  Asynchronous  Receiver/Transmit- 
ter) that  has  no  FIFO  (first  in.  first  out) 
buffer,  so  the  modem  will  drop  data  if  you 
try  to  run  it  at  high  D  I  E  speeds  (data  ter- 
minal equipment  or  modem-to-computer 
speeds).  The  modem  probably  would 
have  performed  better  with  a  16550A 
UART  in  the  computer. 

The  C.S%FM  and  T.>96FM  weigh  1 .9 
ounces  each.  One  welcome  feature:  Ei- 
ther one  automatically  powers  down  to 
save  your  portable  system's  battery  when 
you  are  not  using  the  modem. 

Neither  internal  modem  includes  a 
speaker  on-board.  Instead,  the  modems 
let  you  listen  to  call  progress  through  the 
system's  speaker.  There  is  no  way  to  ad- 
just the  volume:  the  only  choice  is  to  turn 
the  speaker  on  or  off.'ITie  modems  return 
an  OK  in  response  to  the  standard  Hayes 
command  for  volume  control,  however, 
ensuring  that  any  program  that  tries  to 
control  the  volume  will  get  an  OK  rather 


^     FACT  FILE 


The  Megahertz  C596FM 
Laptop  FAX/Modem 


The  Megahertz  T396FM 
Laptop  FAX/Modem 

Megalwriz  Corp.,  4505  Waxauii  Blvd.,  Salt 
Lake  City,  UT  84124;  800-527-8677.  801- 
272-6000;  fax,  801-272-6077 


List  Price:  With  MTEZ  with  ExpressFax.  modular  phone 
cable,  $699 

C596FM  Requires:  Compaq  LTE  386s/20.  LTE  Lite/20. 

LTELite/25,  or  Portable  486c. 

T396FM  Requires:  Toshiba  TIOOOSE/XE/LE.  T1200- 

senes,  T1600,  T2000  serie3,  T3100SX,  T3200SX/SXC. 

T44D0SX/SXC,  or  T6400-series  computer 

In  Short  The  internal  Mecjahertz  modems  are  almost 

identical  to  the  external  Megahertz  modem  in  features 

and  performance,  and  both  include  a  fax  capability.  A 

welcome  touch  is  a  power-down  feature  that  saves  your 

portable  system's  battery  power. 
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COMMUNICATIONS 


than  an  error  message. 

The  Megahertz  modems  offer  send 
and  receive  capabilities  for  Group  III  fax 
transmission,  following  the  EIA  Class  1 
specification.  They  all  come  with  MTEZ 
and  ExpressFax,  and  a  coupon  for  a  free 
Windows  fax  software  package  will  also 
be  included.  At  press  time,  the  company 
had  not  decided  on  which  brand. 

All  three  modems  offer  the  usual 
modulation,  error-control,  and  data-com- 
pression protocols,  and  they  share  identi- 
cal command  sets  based  on  Microcom 
commands.  The  well-written,  well-illus- 
trated manuals  are  particularly  helpful 
for  installing  the  internal  modems  and 
taking  the  best  advantage  of  data-com- 
pression and  error-control  features. 

The  street  prices  for  these  modems 
(as  well  as  the  AST  and  Zenith  models) 
should  range  from  about  $5()0  to  $530. 
The  performance  test  results  make  them 
hard  to  recommend  unconditionally,  but 
they  are  acceptable  if  you  need  fax  capa- 
bility along  with  high-speed  data  commu- 
nications. 


Me^uhcrtz  Corp. 

The  Megahertz  P296FMV  Pocket 
Laptop  FAX/Modem 

Despite  its  name.  The  Megahertz 
P296FMV  Pocket  Laptop  FAX/Modem 
will  not  quite  fit  comfortably  in  a  pocket. 
The  permanently  attached  8-inch  serial 
cable  is  a  little  too  bulky.  The  modem  it- 
self will  fit.  since  it  measures  just  1.2  by 
2.4  by  3.3  inches  and  weighs  a  comfort- 
ably light  6.5  ounces.  It  lacks  a  power 
switch  and  status  lights,  but  it  offers  useful 


1       SUITABILITY  TO  TASK 

The  Megahertz  P296FMV 
Pocket  Laptop  FAX/Modem 

POOR     FAIR     GOOD  BtCCUiNT 

file  trmtian 

•  •  o  o 

TroiblMho«ti*g 

•  •  o  o 

Soflwira  compatibility 

•  •  •  o 

Poittbilily 

•  •  •  o 

power-saving  capabilities  and  an  adjust- 
able speaker. 

On  our  tests,  the  modem  worked  reli- 
ably with  all  of  our  comm  software  pro- 
grams and  also  with  MTEZ  for  both  data 
and  fax  communications.  The  scores  on 
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FACT  FILE 


The  Megahertz  P296FMV 
Pocket  Laptop  FAX/Modem 

Megahertz  Corp.,  4505  Wasatch  Blvd..  Salt 
Lake  City,  UT  84124;  800-527-8677,  801- 
272-6000;  fax,  801-272-6077 


List  Price:  With  MTEZ  and  ExpressFax,  two  AA  batter- 
ies. AC  adapter,  serial  cable  with  OB-9  connector,  modu- 
lar phone  cable,  carrying  case,  J669. 
Requires:  RS-232  serial  port. 
In  Short  This  Megahertz  entry  offers  a  Group  III  fax  ca- 
pability as  well  as  V  32  data  communications.  The  lack  of 
status  lights  is  a  noticeable  oversight,  but  the  modem 
does  have  a  speaker  for  troubleshooting  problems. 

^/S)  ON  READER  SERVICE  CARD 

our  performance  tests  were  on  the  low 
side  of  average  for  V.32  modems,  al- 
though an  upgraded  EFROM  in  the  latest 
run  of  Megahertz  modems  should  help. 

In  many  ways,  the  $669  Megahertz  ex- 
ternal modem  is  similar  to  the  Dallas  Fax 
entry.  Both  have  a  similar  size,  shape,  and 
weight:  both  offer  Group  III  send/receive 
fax  capabilities  following  the  EIA  Class  1 
EIA  specification;  both  offer  the  typical 
modulation,  error-control,  and  data-com- 
pression protocols:  and  both  come  with 
MTEZ  software  with  ExpressFax  and  a 
coupon  for  free  Windows  fax  software. 
Yet  the  modems  have  a  number  of  differ- 
ences. 

The  most  important  one  is  that  the 
P296FMV  includes  a  speaker,  so  you  can 
track  call  progress  and  determine  the 
cause  of  some  communications  problems. 
The  speaker  is  too  faint  to  hear  in  noisy 
environments,  even  at  its  loudest  setting, 
but  it's  better  than  having  none  at  all.  Un- 
fortunately, the  P296FMV,  like  the  Dallas 
Fax  modem,  lacks  status  lights,  so  the  unit 
is  still  less  than  ideal  for  troubleshooting 
problems. 

You  won't  find  a  power  switch  on  the 
P296FMV.  It  will  automatically  power 
down,  but  not  off,  to  save  battery  life 


when  you  are  not  using  it.  The  modem 
uses  two  AA  batteries,  which  come  with 
the  package. 

The  Megahertz  command  set  is  based 
on  Microcom  rather  than  Hayes  com- 
mands for  data  compression  and  error 
control.  The  manual  is  well  written  and 
illustrated,  so  even  communications  nov- 
ices should  understand  it.  More  advanced 
users  will  appreciate  the  discussion  of 
data  compression,  error  control,  and  op- 
timizing the  modem  for  these  features. 

Keep  in  mind  that  the  price  difference 
between  the  Megahertz  and  Dallas  Fax 
modems  is  not  as  large  as  it  seems.  The 
$379  list  price  for  the  Dallas  Fax  9696P  is 
also  the  selling  price. The  $669  for  the  ex- 
ternal Megahertz  modem  should  trans- 
late to  a  street  price  of  roughly  $500  to 
$550. 

Given  the  results  on  our  performance 
tests,  this  package  is  difficult  to  recom- 
mend unreservedly.  Still.  The  Megahertz 
P296FMV  Pocket  Laptop  FAX/Modem  is 
acceptable  if  you  need  fax  capability  and 
high-speed  data  communications. 


Piiceon  Inc. 

The  Dispatcher  V.32bis  Cellular 
Ready  Data/Fax  Modem 

If  you  want  a  portable  modem  you  can 
use  anywhere.  The  Dispatcher  V.32bis 
Cellular  Ready  Data/Fax  Modem,  from 
Piiceon  (pronounced  pie-see-on),  pro- 
vides an  elegant  solution  for  cellular 
phone  connections,  although  an  expen- 
sive one  for  standard  lines.  This  $979  in- 
ternal modem  will  work  only  with  specific 
laptops  and  specific  cellular  phones,  and 
its  performance  is  middling  for  a  V.32bis 
modem. 

The  Piiceon  worked  with  all  of  our 
comm  packages,  as  well  as  with  MTEZ. 
the  program  that  ships  with  it.  Over  stan- 
dard connections,  the  modem  performed 
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The  DIspatehep  V.32bis 
Celhilap  Ready  Data/Fax  Modem 

POOR     FAIR     GOOD  EXCEUBtT 

Rletmsftn 

•  •  •  o 

Troublethootiiii 

•  •  o  o 

Soflwira  coaipetibililif 

•  •  •  o 

Poitibiliiir 
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Now  that  Data  Compression  is  a  must. . . 

It's  Your  Pick! 


Pick  SuperStor™  with  UDE  "  and 
anyone  can  read  your  compressed 
data  on  any  PC! 

UDE  (Universal  Data  Exchange)  is  just 
one  of  the  firsts  that  gives  you  the  edge 
with  SuperStor.  From  the  beginning, 
SuperStor  has  provided  the  speed,  power, 
and  industry  leading  features  that  offer  you 
far  more  than  the  closest  competitor- features 
like  UDE,  Automatic  Load  High,  and  up  to 
25%  more  compression  with  Recompress!" 

And  SuperStor  2.0  is  consistently 
chosen  number  one  for  ease  of  use  and 
ease  of  installation  by  individuals  and 
companies  worldwide. 

Just  install  SuperStor  2.0  and  you 
instantly  increase  your  disk  capacity  by 
up  to  2-3  times!  Then  u.se  your  computer 
the  way  you  normally  do,  no  extra 
commands  or  keystrokes  are  required. 

Review  our  list  of  performance  firsts 
and  see  who  you'd  pick  to  give  you  the 
performance  you  need! 

For  more  information,  please  call 
1-800-732-3133. 

sjdd^jor 

1040  Marsh  Road 

Menlc)  Park,  CA  94025  ■  Fax:  415-688-0466 
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Performance  Standings 


Stacker"  SuperStor 


FIRST  to  ship  real-time  data  compresskm  software! 


FIRST  to  offer  software  performance  equal  to  that 
of  hardware  sohitlonsl 

FIRST  to  compress  data  on  floppies,  removable 
hard  disks,  and  Bemoullis*! 

FIRST  to  offer  the  ability  to  shrink  or  expand  the 
size  of  compressed  drives! 


FIRST  to  provide  menu-driven  installation! 

FIRST  to  be  featured  in  a  major  disk  operating 
system  (DR  DOS*  6.0)1 

FIRST  to  recognize  whether  a  diskette  is 
compressed  or  not  (Automount)! 

FIRST  to  offer  Recompress,  providing  up  to  25% 
more  compression  performance  (over  ver  1.3)1 

FIRST  to  offer  Universal  Data  Exchange  (UDE)  that 
lets  anyone  read  your  compressed  data  on  any  PC! 


FIRST. . . ! 
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^MEMORY 


WE'LL  DOUBLE  YOUR  MEMORY! 


860X1/ 50 


ill    1  I 


"Windows  3.1  requires  more  RAM 

than  before...You  won't  be 
overwhelmed  by  the  performance 
improvements  unless  you've  got 
plenty  of  RAM  to  spare. " 

PC  Magazine,  April  28,1992* 

"...One  of  the  few  ways  to  gauge 
performance  is  the  size  and 
type  of  RAM  Cache." 

PC  World,  April  1992* 

THAT'S  RIGHT.. .FREE! 

For  a  limited  time,  when  you  buy  an  EDGE 
computer,  we'll  double  your  system  memory 
absolutely  FREE! 

LIGHTNING  FAST  CACHE 

Cache  size  and  speed  is  one  of  the  most 
commonly  overlooked  items  when  buying  a 
computer  Yet.  it  is  the  single  most  important 
feature  that  assures  optimal  system  perfor- 
mance. That's  why  every  EDGE  system 
is  loaded  with  lightning  fast  17ns  Static 
RAM  Cache 


EDG 

In  the 

fa 


PRESS  SERVICE 

ely  event  you  experience  a  system 
objective  is  to  get  you  up  and 
running  fast.  In  many  cases,  our 
experienced  technical  support 
staff  can  diagnose  and  solve  the 
problem  on  the  phone.  If  a  part 
ails  within  the  first  year  we'll 
Federal  Express  you  a  replace- 
ment. If  that  doesn't  resolve 
he  problem,  we'll  dispatch 
on-site  service  or  

your  system.  ~ 


ET  THE  EDGE... 


TECHNOLOGY,  INC. 
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IT'S  TIME  FOR  YOU  TO  CACHE 


486DX2/50     486DX/33  386DX/33 


Intel  4860X2^'*'  50  MHz  Processor 
with  8K  Internal  Cache 

4MB  of  High  Speed  RAM  1 
4MB  RAM  Upgrade  A 
210MB  15ms  IDE  Hard  Drive,  i 
1:1  Interleave  with  64K  Cache 

pr  ; 

MAG  15"  Flat  Screen  Monitor 
Up  To  1280x1024  Resolution. 
Vertical  Refresh  to  120Hz, 
Digitally  Controlled  Microprocessor 
Based  with  LED  Mode  Indicator  ] 

Portacom  Eclipse  II  Graphics 
Accelerator.  S3  Based  with 
1MB  VRAM  and  Sierra  DAC 
Up  to  1280x1024  Resolution, 
65,536  Simultaneous  Colors, 
Vertical  Refresh  to  85Hz 

$2899 


Intel  486DX'^'  33MHz  Processor 
with  8K  Internal  Cache 

'  Cache 
4MB  of  High  Speed  RAM 

4MB  RAM  Upgrade 
130MB  15ms  IDE  Hard  Drive 
1:1  Interleave  with  64K  Cache 
Non-interlaced  14"  Super 
VGA  Color  Monitor,  .28DP 
1024x768  Resolution 
1MB  16-Bit  Super  VGA  Card 
Tower  Case  Available 

EDGE  BEST  BUY! 

$1999 


ALL  SYSTEMS  INCLUDE: 

■  1 .44MB  3.5"  Floppy  Drive  \ 
m  1 .2MB  5.25"  Floppy  Drive 

■  1  Parallel,  IGame,  2  Serial  Ports 

■  Microsott  DOS  5.0  Pre-loaded 

■  101 -Key  Enhanced  Keyboard 

■  High  Resolution  Mouse  &  Pad 

■  200  Watt  Power  Supply 

■  FCC  Class  B  Certification 


486DX/33  Tower. 


MON-FRI  7AM  -  7PM. 
SAT  8AM  -  2PM  (MSTJ 


•  30  DAY  RISK-FREE  MONEY  BACK  GUARANTEE 

•  LIFETIME  TOLL-FREE  TECHNICAL  SUPPORT 

•  ONE  YEAR  PARTS  &  LABOR  WARRANTY 


I  Intel  386DXTM  33MHz  Processor 

4MB  of  High  Speed  RAM 

4MB  RAM  Upgrade 
80MB  17ms  IDE  Hard  Drive, 
1:1  Interleave  with  32K  Cache 
14"  Super  VGA  Color  Monitor 
1024x768  Resolution.  .28  DP 
1MB  16-Bit  Super  VGA  Card 

$1499 


386DX/33I 


386Sk/25 

■  Intel  386SXTM  25MHz  Processor 

■  2MB  of  High  Speed  RAM 

■  2MB  RAM  Upgrade 

■  80MB  17ms  IDE  Hard  Drive. 
1:1  Interleave  with  32K  Cache 

■  14"  Super  VGA  Color  Monitor 
1024x768  Resolution  .28  DP 

■  1  MB  1 6-Bit  Super  VGA  Card 

$1249 


FAX/Modem  9624  S/R  $99 

W/MNP5  and  Quicl<  Link  II 


Internal  CD-ROM  Drive  ^_  . _ 
w/Microsoft  Bookshelf  >349 

-  Encyclopedia        -  Thesaurus 

-  World  Almanac      -  Book  of  Facts 

-  Dictionary  -  Famous  Quotes 
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COMMUNICATIONS 


somewhat  on  the  low  side  of  average  for  a 
V.32bis  modem  at  14,400  bps.  Naturally, 
its  performance  at  14,400  bps  was  some- 
times faster  than  the  performance  of  the 
V.32  modems,  which  ran  at  9,600  bps.  We 
did  not  test  this  unit  at  9,600  bps  or  over 
cellular  links. 

The  modem  fits  into  a  Compaq  LTE 
386S/20,  LTE  Lite/20,  LTE  Lite/25,  and 
Portable  486c.  For  the  same  price,  there  is 
a  version  for  Toshiba  computers  that  in- 
clude the  Toshiba  D  slot. 

The  Piiceon  modem  does  not  plug  di- 
rectly into  a  cellular  phone,  but  into  a  cel- 
lular interface  that  in  turn  plugs  into  a 
phone.  The  needed  interface  is  found  in 
Piiceon's  $299  CellPort  upgrade  kit, 
which  has  a  typical  street  price  of  about 
$250  and  is  available  for  various  phone 
models  from  Audiovox,  Motorola,  NEC 
America,  Oki  Telecom,  and  Uniden. 

Along  with  the  3-  by  2-inch  plastic  in- 
terface, which  has  its  own  EPROM  and 
battery,  the  upgrade  kit  contains  some 
cables  and  a  cellular  module  upgrade  for 
MTEZ.  That  module  includes  MTEZ's 
modified  MNP  protocol  to  tolerate  the 
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^     FACT  FILE 


The  Dispatcher  V.32bis  Cellu- 
lar Ready  Data/Fax  Modem 

Piiceon  Inc.,  1996  Lundy  Ave.,  San  Jose, 
CA  95131;  800-366-2983,  408-432-8030; 
fax,  408-432-8960 


List  PricK  With  MTEZ  and  ExpressFax,  modular  phofie 
caUe.  $979.  CellPort  upgrade  kit.  $299. 
Raquiras:  Compaq  LTE  386s/20.  LTE  Lite/20,  LTE  Lite/ 
25,  or  Portable  486c. 

in  SiHHt  The  Pilceor)  entry  is  an  Internal  V.32bis  modem 
that  also  offers  send  and  receive  Group  III  fax  capability, 
an  auto-sync  mode,  and  a  cellular-ready  feature  that  re- 
quires the  purchase  of  a  cellular  upgrade  kit. 

^1/^  ON  READER  SERVICE  CARD 


momentary  breaks  in  communication 
common  over  cellular  connections.  You'll 
also  have  to  make  allowances  for  those 
problems  at  the  other  end  of  the  connec- 
tion. 

The  kit's  telephone-specific  nature 
means  that  you  have  to  specify  the  phone 
manufacturer  and  model  when  you  order 
the  kit.  If  you  get  a  different  phone,  you 
have  to  buy  a  different  upgrade  kit.  Ac- 
cording to  Piiceon,  this  is  unavoidable,  the 
result  of  differences  among  cellular  tele- 
phones. 

Even  if  you  ignore  the  cellular  capabil- 
ity, the  Piiceon  modem  is  loaded  with  fea- 
tures, including  Hayes  auto-sync  mode 
and  Group  III  send/receive  fax  capabili- 
ties using  the  EIA  Class  1  spec.  It  includes 
the  usual  modulation,  error-control,  and 
data-compression  protocols.  The  com- 
mand set  follows  Microcom  rather  than 
Hayes  for  data  compression  and  error 
control. 

The  Piiceon  entry  is  the  only  V.32bis 
modem  in  this  batch,  which  partly  ex- 
plains why  the  price  is  so  high  ($979,  with 
a  typical  street  price  of  $750).  The  other 


T^ub  \atnp  and  say: 
"O  Vk'ant  vivid  color*  from  cxn  affordakylB  prinier." 
"D  want  vivid  coloi*  fton\  an  af^or'dable  planter*." 
"D  want  vivid  color*  frotn  an  a^orda\a>\&  p<nn\e.<^." 
tKat  doesn't  work  call  1-800-835-6100,  Dept.  22&. 


The  Phaser* II  PXe  cdor  printer  produces  16.7  million  of  the  worlds  brightest,  most  vivid  colors.  It  prints  at  300  dpi  onto  transparencies  or  paper  using 
PostScnpt  Language-Level  2.  It  works  with  PC  or  Mac  applications,  it's  fast,  it's  networkable  and  at  $4995,  unexpectedly  affordable.  Rub  for  awhile,  then  call. 

Tektronix 

/ 
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modems  use  only  V.32.  But  even  the  V.32 
version  of  the  Piiceon  modem  (The  Dis- 
patcher V.32  Cellular  Ready  Data/Fax 
Modem)  is  somewhat  expensive,  with  a 
list  price  of  $799  and  a  typical  street  price 
of  $650.  The  reason,  of  course,  is  Piiceon's 
cellular-ready  feature. 

All  told,  the  combination  of  high  price 
with  less  than  outstanding  performance 
makes  Piiceon  a  little  too  pricey  if  all  you 
want  is  a  standard  modem.  But  if  you  are 
looking  for  a  modem  with  fax  capabilities, 
plus  a  simple  solution  for  connecting  to  a 
cellular  phone,  it's  certainly  worth  consid- 
ering. 

Telebit  Corp. 

QBIazer 

Telebit's  QBIazer  trades  a  little  portabil- 
ity for  better  performance.  The  QBIazer 
is  neither  as  small  nor  as  light  as  the  other 
external  modems  reviewed  here.  Its 
nearly  cubical  shape,  measuring  2.3  by  2.5 
by  2.5  inches,  doesn't  even  pretend  to  fit 
into  a  pocket,  and  its  8-ounce  weight 


1       SUITABILITY  TO  TASK  1 

QBIazer 

POOR     FMR  GOOO 

EXCaifNT 

Fitotramtan 

•    •  • 

• 

TiouMMhoaliag 

•    •  • 

• 

Sofhwira  eiMnpatiktlhy 

•    •  • 

o 

Portikiliiy 

•    •  • 

o 

(with  9-volt  battery,  purchased  sepa- 
rately) is  about  2  ounces  more  than  the 
next-heaviest  external  modem.  But  if  the 
QBIazer  loses  some  points  for  its  extra 
weight  and  its  lack  of  fax  support,  it  more 
than  compensates  in  performance. 

The  $599  QBIazer,  which  has  a  street 
price  of  about  $400,  was  one  of  the  best- 
performing  modems.  Together  with  the 
Compaq  Enhanced  9600-bps  Internal 
Modem,  it  stood  head  and  shoulders 
above  the  other  V.32  modems  on  most  of 
our  performance  tests.  And  that's  far 
from  the  only  plus. 

The  QBIazer  worked  with  most  of  the 
programs  we  tried,  including  MTEZ,  the 
program  it  ships  with.  But  unlike  the 
other  modems,  it  did  not  work  with  early 


versions  of  Smartcom  III  designed  only 
for  Hayes  modems  and  extremely  close 
clones.  (The  current  Smartcom  III  lets 
you  fine-tune  the  software  to  work  with 
other  modems,  like  the  QBIazer.)  While 
this  modem  should  work  with  most  pro- 
grams, make  sure  it  works  with  any  spe- 
cial-purpose program  you  have  in  mind. 

A  welcome  feature,  unusual  in  a  por- 
table modem,  is  a  bank  of  eight  status 
lights:  send  data,  receive  data,  carrier  de- 
tect, off-hook,  terminal  ready,  modem 
ready,  low  battery,  and  error  control.  The 
error-control  light  blinks  to  indicate  data 
compression — a  particularly  handy  touch, 
since  there  is  often  no  other  way  to  tell 
whether  you  have  established  error  con- 
trol or  data  compression. 

The  QBIazer  cuts  a  few  corners.  For 
example,  you'll  find  Bell  103  and  212, 
V.22,  V.22bis,  and  V.32  modulation  proto- 
cols, but  not  V.21  or  V.23.The  missing  pro- 
tocols are  not  especially  useful  for  most 
US  users.  You  will  find  the  usual  error- 
control  and  data-compression  protocols. 

The  command  set  is  best  described  as 
an  extension  of  the  Hayes  Smartmodem 


ARE  YOU  SPENDING 
TOO  MUCH  TIME 
DRAWING  FLOWCHARTS? 

YOU  NEED  FLOW  CHARTING  "'3. 


Every  day,  professionals  worldwide  save  time 
and  money  using  Flow  Charting  3.  It's  fast, 
efficient,  easy  to  use,  and  always  produces 
presentation-perfect  charts  and  diagrams. 

With  Flow  Charting  3's  built-in  flexibility, 
you  can  create  customized  charts  using  a 
variety  of  shapes,  lines,  and  text — 
placed  where  you  want  them. 

Plus,  Flow  Charting  3  is  now  available  in  a 
LAN  version.  Making  it  easy  to  share  files  and  set 
up  work  groups  for  specific  projects. 

And  it's  backed  with  free  technical  support  and  a 
90-day  no-risk  guarantee.  So  if  you're  spending  too 
much  time  drawing  charts,  call  for  a  free  demo  and 
see  for  yourself  what  makes  Flow  Charting  3  the 
best-selling  flowcharting  software. 

See  your  dealer  today!  Or  for  a 
free  interactive  demo  disk,call 
1-800-525-0082,  ext.  232 

International;  408-778-6557,  ext.  232 
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Patton  &  Patton  Software  Corp.  485  Cochrane  Circle.  Morgan  Hill.  CA  95037 
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MAGAZINE  UNDERS 


Mold  your  issues  on  individual 
snap-on  rods.  $9.95  each; 
3lorS27.95;6lorS52.95, 


PROna  YOUR  COPIES 
OF  K  MAGAZINE 

Moke  your  collection  of  PC  Magazine  a  handsome  oddition  to  your 
office  or  home— and  protecf  and  organize  your  copies  lor  easy 
reference! 

PC Magozineiinden  ond  Cases  are  mode  of  durable,  luxury-loolc 
leatherette  over  quality  txnder  board.  Custom  designed  for  PC 
Magazine,  every  order  receives  FREE  Ironsfer  foil  to  mark  doles  and 
volume  numbers. 


PC  MAGAZINE 


Please  send      Binders  _  Coses  Quontity  

Poyment  enclosed  $  *  Add  $1  per  cose/ 

binder  for  postage  &  hondling.  (Outside  USA,  add  $2.50 
per  case/binder  ordered,  US  currency  only) 

Charge  my: 

□  Amex  □  Visa  □  MC  (Minimum  order  $15] 


Cord  No.. 


_Exp.  Dole. 


OPEN  BACK  CASES 

Store  your  copies  for  individual 
reference.  $795  eoch; 
3  for  $21.95;  6  for  $39.95. 


COMMUNICATIONS 

Portable  Modems 
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FACT  FILE 


QBIazer 

Telebit  Corp.,  1315  Chesapeake 
Terrace,  Sunnyvale,  CA  94089;  800-835- 
3248,  408-734-4333;  fax,  408-734-3333 


List  Price:  With  MTEZ.  AC  adapter,  serial  cable,  modu- 
lar phone  cable,  carrying  case,  $599. 
Requires:  RS-232  serial  port. 
In  Short:  While  the  nearly  cubical  design  of  the  QBIa;er 
makes  It  the  wrong  shape  to  fit  easily  in  a  pocket,  It  Is  still 
highly  portable.  More  important,  the  QBIazer  is  the  best- 
performing  external  modem  In  this  roundup,  and  the  only 
one  to  offer  both  a  clearly  audible  speaker  and  a  full  set 
of  status  lights. 

^^@)  ON  REAOEB  SERVICE  CARD 


2400  commands  that  follows  neither 
Hayes  nor  Microcom  for  error  control 
and  data  compression.  The  QBIazer  sup- 
ports these  features,  but  it  uses  unique 
commands  that  will  not  conflict  with  pro- 
grams designed  for  Hayes  or  Microcom 
commands.  Most  programs  don't  send 
these  commands  by  default;  if  they  do,  the 
worst  the  modem  will  do  is  produce  an  er- 
ror message. 

The  package  includes  a  host  of  small, 
helpful  touches,  such  as  the  well-written 
manual,  which  does  an  excellent  job  of 
explaining  how  to  use  the  command  set, 
and  an  oversize  carrying  case  for  the  mo- 
dem, power  supply,  and  phone  cable. 

Perhaps  the  only  important  missing 
feature  is  fax.  Since  none  of  the  modems 
with  fax  capabilities  measure  up  in  data 
throughput,  you're  left  with  a  choice  be- 
tween fax  capability  and  relatively  fast 
data  communications.  And  for  data  com- 
munications, the  QBIazer  earns  a  whole- 
hearted recommendation.  □ 

FRANK  J.  DERFLER,  JR.,  IS  SENIOR 

NETWORKING  EDITOR  OF  PC  MAGAZINE. 
M.  DAVID  STONE  IS  A  CONTRIBUTING 
EDITOR  TO  PC  MAGAZINE.  ANGELA  GUNN  IS 
A  RESEARCHER/llEPORTER  OF  PC  MAGAZINE. 


SmartCaehe  Plus:  the  grow-as-you-go 
approach  to  SCSI  controllers 


START  WITH  THE  BEST... 

DPT's  entry  level  SmartCaehe  Plus  board  offers 
unrivaled  price/performance  for  single-user 
systems.  It  features  ISA  or  EISA  bus  mastering, 
and  universal  SCSI  disk  compatibility  for  all  PC 
operating  systems.  SmartDriver  software 
supports  SCSI-2  peripherals  like  tape  and 
optical  drives.        .  "    •  • 


NOW  ADD  CACHING! 

Get  DPT's  award-winning  caching  technology  in ' 
a  plug-in  module!  Move  up  to  disk  caching 
speed  without  investing  in  a  new  controller.  With 
an  integral  512K  cache,  the  module  provides  up 
to  5X  performance  gains  for  workstations, 
power  users,  and  small  multiuser  systems.  .  ■ 

ADD  MORE  USERS,  ADD  MORE  CACHE! 

Plug  in  a  2  MB  or  4  MB  menwry  module  and 
accommodate  up  to  18  users  from  a  single  card 
slot.  Ideal  for  medium-sized  networksor 
multiuser  systems.    ■  .     .  .  ■  • 


HOW  ABOUT  DISK  MIRRORING? 

DPT  s  SmartCaehe  mirroring  module  provides 
100%  disk  fault  tolerance  by  simultaneously 
writing  all  data  to  a  second  "mirrored"  drive.  No 
more  data  loss  or  costly  system  down-time  due  .' 
to  disk  failures.  And  unlike  software  mirroring 
schemes,  fault  tolerance  is  achieved  with  no  .  . 
performance  penalties. 

PLUS  STILL  MORE  CACHE, 
AND  THEN  SOME... 

Cable  over  to  DPT's  4MB  Cache  Expansion  Card, 
then  grow  your  system  to  16  MB  by  adding  more  ' 
plug-in  memory  modules — enough  power  tor  :■. 
64-plus  users!  ■  . 

DPT  has  your  solution — no  matter  how    .   '  * 
you  grow.  Performance,  compatibility  and 
upgradability  make  SmartCaehe  Plus  the 
only  SCSI  controller  you'll  ever  need.  For 
details,  contact  Distributed  Processing  •  • 
Technology,  140  Candace  Drive,  Mait- 
land,  FL  32751.  Phpne  (407)  830-5522;  ' 
FAX  (407) 260-5366. 


CIRCLE  355  ON  READER  SERVICE  CARD 


Effortlessly  contour  and 
colormap  surfaces  generated 
from  random  sample  points. 

Pull  a  lever  to  adjust  a  variable,  as  the 
revolutionary  Graphics  Equalizer- 
animates  changes  to  your  curve-fits 
and  formulas  on-screen. 


Pop  up  the  extraordinary 
graph  gallery  of  over  160 
business  technical, 
and  statistical  graph  types 


Access  your  numbers 
instantly  from  your 
favorite  Windows 
or  DOS  spreadsheet 

Hot -link  multiple 
data  files  directly  to 
Stanford  Graphics' 
proprietary  4-D 
/Otrillion 
cell  spreadsheet. 

Animate  the  3-D 
rotation  of  your  graph 
and  its  actual  data 

Instantly  identify 
&  modify  your  data 
points  with  the 
Intelligent  DataCursor." 
Simply  drag  a  bar  or 
line  to  change  a  cell  in 
your  spreadsheet! 

Click  on  the  Calculator 
for  on-the-fly  business, 
financial  or  scientific 
computations. 


Stanford  Graphics  for  Windows 

Finally...presentation  graphics  with  numerical  dout! 


"Stanford  is  a  breakthrough  product  that  combines 
technical  charting,  data  analysis,  and  presentation 
tools  Basically,  it's  fabulous" ' 

-  PC  Magazine 

March.  1997 


"Stanford  Graphics  offers  the  best  of  both  worlds 
It  combines  top-notch  presentation  features  with 
unprecedented  technical  sophistication.  We  were 
greatly  impressed:  -  Infoworld. 

Sept . 1991 


"Stanford  Graphics  slams  the  competition.. ." 

-  Infoworld 

April.  1997 


Does  your  presentation  software  give 
you  all  b)eauty  and  no  brains?  Where  is 
the  substance  behind  those  pretty  pic- 
tures? What  if  your  presentation  program 
had  enough  data-handling  muscle  to 
meet  the  needs  of  business  and  statistical 
arid  scientific  users? 

With  on-screen  curve  fitting  formula 
solving  statistics,  and  data  manipulation, 
Stanford  Graphics  advances  both  the  art 
and  science  of  technical  presentations. 

All  this  and  Windows  too.  Stanford 
Graphics  takes  full  advantage  of  the  latest 
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Stanford  Graphics" 


PRESENTATION        a  ANALV9 

CRCLE  070  ON  READER  SERVICE  CARD 


in  Windows  3.0  and  3.1  technology,  with 
sophisticated  DDE,  OLE,  and  TrueType 
font  support 

Stanford  Graphics  for  Windows: 
Presentation  and  Analysis. 

Finally,  form  and  substance. 

3-D  VISIONS 

"   Call  Toll  Free  for  Details 

1-800-729-4723 

2780  Skypark  Drive,  Torrance,  CA  90505 
Tel:  (310)  325-1339  FAX:  (310)  325-1505 

Ihe  deveiopmpnt.  mainif  narKe.  arnJ  implemeniation  o(  this 
profJuci  have  no  conneclton  wiih  Stanford  University 


I  Software 

SYMBOLIC    MATH  SOFTWARE 

It's  Not  Just  for 
Mainframes  Anymore 

Mathematicians  have  traditionally  sacrificed 
software  ease  of  use  to  the  deity  of  accurate 
mathematical  solutions.  Now  more  than  ever  before, 
PC-based  mathematical  problem  solving  stands  poised 
to  strike  a  delicate  balance  between  raw  computational 
power  and  a  carefully  crafted  interface. 


he  first  digital  computers  grew  out 
of  the  needs  of  World  War  II 
weapons  manufacturers  and  radar 
i^l  engineers  who  were  trying  to  cope 
with  the  overwhelming  calculational  de- 
mands of  their  trades.  After  the  war,  they 
decided  there  must  be  an  alternative  to 
rows  of  human  beings  using  the  increas- 
ingly inadequate  adding  machine  meth- 
ods; hence  the  computer  was  born.  Scien- 
tists and  mathematicians  have  since 
remained  at  the  cutting  edge  of  calcula- 
tion-intensive computing,  often  using 
supercomputers  to  provide  them  with  the 
processing  power  they  demand. 

L-  I  N     THIS  REVIEW 


Derive:  A  Mathematical  Assistant  414 

Maple  V  419 

Malhemalica  for  DOS  425 

Mathematica  for  Windows  425 

Reduce  432 


by  Barry  Simon 
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SOFTWARE 

Symbolic  Math 


Suitability  to  Task: 
Symbolic  Matli  Software 

Symbolic  math  software  is  an  ever- 
evolving  category.  Even  though  these 
packages  perform  wondrous  feats,  there  is 
room  for  improvement  in  the  basic 
mathematical  functioning  of  even  the  best 
packages  in  this  group.  Impending 
Nficrosoft  Windows  versions  of  Maple  V 
and  Reduce  promise  to  bring  increased 
graphics  power  and  complete  integration  to 
these  packages.  We  rated  five  symbolic 
math  packages  for  their  usefulness  in  four 
general  areas. 

Iiitwctiw  mathematics  evaluates  the  quality  of 
the  software  package's  built-in  functions  in  terms  of 
their  scope  of  functionality,  accuracy,  ability  to 
solve  difficult  problems  on  our  test  suite,  and  speed. 

Graphics  evaluates  the  scope,  quality,  and 
flexibility  of  a  program's  graphics  toolbox — in 
those  products  that  provide  one. 


Unfortunately,  processing  time  on 
state-of-the-art  mainframe  systems  is  still 
so  expensive  that  you  are  forced  to  work 
through  calculations  in  batch  mode.  For 
many  projects,  the  most  fruitful  mode  of 
operation  is  a  dialogue  with  the  machine 
where  you  see  the  result  of  each  small 
step  and  use  that  result  to  figure  out  the 
next  step.  As  desktop  systems  acquire  the 
computing  power  of  yesterday's  main- 
frames, scientists  who  are  anxious  to  work 
in  this  interactive  way  are  turning  to  PCs 
more  frequently.  And  scientists  are  not 
the  only  ones  who  need  to  perform  high- 
power  mathematical  computations  on  a 
PC;  economists,  financial  analysts,  engi- 
neers, medical  researchers,  and  statisti- 
cians often  have  similar  needs. 

Among  the  several  generic  categories 
of  math  software  (including  number- 
crunchers — super  calculators  or  scratch- 
pads— and  equation/model  solvers),  the 
symbolic  manipulation  packages  exam- 
ined in  this  issue  are  the  most  spectacular. 
Those  who  have  been  following  this  field 
since  the  earliest  days  of  PC-based  solu- 
tions will  be  amazed  to  find  that  it's  actu- 
ally possible  to  automate  some  of  the  op- 
erations that  these  packages  do. 

In  this  review,  we'll  be  looking  at  the 
PC-based  symbolic  math  packages  that 
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SUITABILITY  TO  TASK 

Product  Name 

1 

1 

1 

POOR  FAin 

GOOD 

EXCaUNT 

lalaractivt  imtbenulict 

•  o 

o 

o 

Graphics 

•  • 

o 

o 

Progrimniing 

•  • 

• 

o 

Integration/usability 

•  • 

• 

• 

Integration/usability 

N/A 

N/A — Not  applicable:  The  product  does  not  perfonn  Ms  task. 


Programming  reflects  the  extensiveness  of  a 
package's  programming  constructs,  the  quality  of  its 
error  messages,  its  debugging  capabilities,  its  links 
to  other  programs  (for  example,  via  DDE),  and  its 
pattern-matching  prowess. 

Intogration/iisahility  evaluates  the  quality  of  a 
package's  user  interface,  its  ability  to  translate 
formulas  automatically  to  TeX  or  C  for  printing,  and 
its  ability  to  save  graphics  In  standard  bitmapped 
and  vector  formats. 

have  been  introduced  or  significantly  up- 
graded since  our  last  review  ("Software: 
The  New  World  of  Higher  Math,"  PC 
Magazine,  May  29,  1990):  Soft 
Warehouse's  Derive:  A  Mathematical 
Assistant,  Version  2.1;  Waterloo  Maple 
Software's  Maple  V,  Version  1.1;  Wolfram 
Research's  Mathematica  for  DOS,  Ver- 
sion 2.0,  and  Mathematica  for  Windows, 
Version  2.0;  and  Calcode  Systems'  Re- 
duce, Version  3.4.  The  timing  of  this  ar- 
ticle inadvertently  favors  Mathematica, 
which  recently  received  a  major  upgrade 
to  its  kernel  and  is  also  the  first  out  of  the 
gate  with  a  Microsoft  Windows  version. 
Waterloo  Maple  is  planning  to  ship  Maple 
V,  Version  2.0,  its  kernel  upgrade  and 
Windows  version  later  this  year.  Calcode 
Systems  also  plans  to  release  a  Windows 
version  this  year. 

These  products,  with  the  possible  ex- 
ception of  Derive,  are  tools  for  taking  on 
large,  complex  projects  that  you  want  to 
tackle  interactively — the  kind  of  prob- 
lems you  don't  expect  to  solve  by  fooling 
around  for  just  an  hour  or  two.  What 
kinds  of  projects  does  this  include'?  Com- 
putation of  the  homotopy  groups  of  com- 
plicated topological  surfaces,  evaluation 
of  multiparametric  Feynman  integrals  in 
quantum  field  theory,  and  computation  of 


fluid  flow  in  complicated  networks  are 
just  a  few  examples. 

Mathematical  software  in  general 
typically  provides  a  set  (or  sets)  of  built-in 
mathematical  functions,  some  ability  to 
do  calculus,  and  some  equation-solving 
capabilities.  What  distinguishes  symbolic 
programs  from  their  numeric  brethren  is 
that  the  numeric  programs  manipulate 
data  at  the  level  of  numerical  calculation, 
while  symbolic  programs  provide  answers 
in  terms  of  symbols.  For  example,  given  a 
single  equation  in  two  unknowns — x  and 
y — a  numerical  program  can't  provide  an 
answer,  while  a  symbolic  program  will  try 
to  solve  for  x  as  a  function  of  y,  and  will 
often  succeed.  (For  a  more  complete  and 
detailed  definition  of  symbolic  math,  see 
the  sidebar  "What  Is  Symbolic  Math, 
Anyway'.'") 

Keeping  track  of  symbols  and  high- 
precision  real  numbers  requires  consider- 
able computing  power,  which  slows  down 
calculations.  So  if  your  needs  are  prima- 
rily for  numerical  calculation  or  data 
analysis,  you  may  want  to  look  elsewhere 
for  a  program  that  can  handle  such  activi- 
ties more  efficiently.  (For  more  informa- 
tion, see  the  sidebar  "A  Scientist's  Soft- 
ware Toolbox.") 

Mathematical  software  vendors  have 
a  fairly  captive  audience — one  that  would 
forgive  a  hostile  user  interface,  provided 
the  software  produced  mathematically 
correct  results.  Several  of  these  products 
(Reduce,  for  example)  have  roots  in  the 
mainframe  era  and  have  been  slow  to  en- 
ter the  modern  era  of  friendlier  user  inter- 
faces. True,  some  degree  of  direct  user  in- 
put is  always  intrinsic  to  such  software; 
for  example,  carrying  on  a  direct  dialogue 
with  the  system  via  a  command  line  is  of- 
ten the  most  efficient  way  to  enter  infor- 
mation into  the  system. 

More  recently,  users  of  math  software 
have  become  spoiled  by  mainstream  busi- 
ness software  and  less  tolerant  of  com- 
plex, antiquated  interfaces.  Accordingly, 
mathematical  software  vendors  now  de- 
vote more  attention  to  interface  issues. 
When  we  first  looked  at  Maple  three 
years  ago  ("Statistical  Software  for  the 
PC:  Testing  for  Significance."  PC  Maga- 
zine, March  14, 1989),  its  interface  was  so 
poor  that  we  declined  to  review  the  pack- 
age until  it  had  been  improved.  Thank- 
fully, Maple  V  now  has  a  slick,  well- 
thought-out  interface  with  on-line  help, 
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links  to  an  editor,  and  access  to  pre- 
vious lines  and  program  output.  Re- 
duce is  still  saddled  with  a  user-hos- 
tile interface,  but  Calcode  Systems 
plans  to  address  the  problem  in  up- 
coming versions.  Derive  has  a 
menu-driven  interface  patterned  after  an 
early  version  of  Microsoft  Word,  but  the 
interface  is  dated  and  some  thought  needs 
to  be  given  to  adding  mouse  support,  at 
the  very  least.  Mathematica  for  Windows 
is  the  PC-based  interface  champion,  with 
its  lovely  Notebook  front  end  (see  the 
Mathematica  reviews  for  details).  Good 
as  it  is.  however,  it  falls  short  of  the  Note- 
book interface  in  Mathematica's  Macin- 
tosh/NeXT  implementation,  which  is  our 
candidate  for  the  ideal  interface. 

THINKING  6BAPHICALLY 

A  picture  is  worth  a  thousand  words,  and 
that  saying  turns  out  to  be  as  true  for 
mathematics  as  it  is  in  other  realms. 
Graphics  expressions  of  mathematical 
entities  are  now  widely  recognized  as  vi- 
tal tools  of  mathematical  exploration. 
Consequently,  vendors  of  most  symbolic 
math  packages  have  built  in  at  least  some- 
graphics  capabilities. 

The  current  version  of  Reduce  is  the 
exception;  it  has  no  graphics  features.  De- 
rive and  Maple  V  have  considerable 
graphics  abilities,  although  both  packages 
are  wanting  in  the  areas  of  printing  and 
exporting  to  industry-standard  graphics 
file  formats.  Here  also,  Mathematica  is 
king.  Its  graphics  capabilities  can  be  con- 
figured under  programmatic  control,  so 
you  can  use  color  to  convey  information 
and  not  just  to  make  the  picture  more  at- 
tractive. 

HOW  WE  TESTED  THE  SOFTWARE 

Stephen  Wolfram,  who  was  the  force  be- 
hind Mathematica,  once  remarked  that 
the  only  way  to  evaluate  these  packages 
accurately  would  be  to  conduct  a  two- 
year  research  project  using  each  of  them. 
Unfortunately,  we  did  not  have  the  neces- 
sary resources  to  carry  out  his  recommen- 
dation. 

To  evaluate  each  package's  richness 
and  depth,  as  well  as  the  accuracy  of  its 
symbolic  algorithms,  we  compiled  a  test 
suite  of  20  problems,  several  with  mul- 
tiple parts.  Each  vendor  supplied  solu- 
tions, optimized  for  its  own  product  or 
products.  The  problems  themselves  are 
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*  Maple  V,  Version  1.1 

*  Mathematica  for  Windows,  Version  2.0 


If  you've  never  seen  this  genre  of  software  be  fore,  the 
capabilities  of  any  of  these  programs  will  amaze  you. 
But  for  breadth  of  features  and  user  friendliness,  two 
products  stand  out:  Mathematica  for  Windows,  Ver- 
sion 2.0.  and  Maple  V,  Version  1.1. 

Mathematica  for  Windows  has  the    wrong  answer  for  our  gravitational  po- 


most  complete  and  flexible  graphics 
and  the  largest  array  of  functions.  The 
Notebook  interface,  which  combines 
elements  of  a  word  processor  and  an 
outliner.  makes  the  Microsoft  Win- 
dows version  preferable  to  the  DOS 
version,  whose  interface  is  a  bit  stark. 

While  applauding  Mathematica  for 
Windows'  many  strengths,  we  feel 
obliged  lo  mention  some  areas  where 
the  product  needs  work.  First,  the  pro- 
gram makes  too  many  errors  in  simple 
problems.  (Mathematica  for  Windows 
was  notably  worse  in  this  respect  than 
Derive  or  Maple  V.)  Second,  the  sys- 
tem requirements  are  high.  Third,  the 
Notebook  interface  is  not  yet  fully 
implemented. And  finally.the  program 
has  a  copy-protection  scheme  that  is 
not  transparent. 

The  quality  of  Maple  V's  graphical 
output  is  on  a  par  with  .Mathematica 
for  Windows'  output,  and  its  kernel 
seems  a  little  more  comprehensive  for 
elementary  functionality.  For  a  DOS 
program.  Maple  V's  interface  is  excel- 
lent, although  we  are  certainly  looking 
ft)rward  to  the  Windows  version,  which 
is  expected  to  make  interactive  docu- 
ments like  those  of  Mathematica  for 
Windows'  Notebooks  possible.  Still, 
the  fact  that  Maple  V  and  Mathe- 
matica for  Windows  came  up  with  the 

sufficiently  technical  that  we  do  not  at- 
tempt to  explain  them  in  detail  here; 
some  of  the  problems  are  listed  in  the 
sidebar  "A  Sampler  of  Symbolic  Math 
Test  Problems." 

In  the  real  world,  especially  for  large 
projects,  a  package's  programming  lan- 
guage is  likely  to  be  the  most  important 
tool  in  the  problem-solving  arsenal;  many 


tential  problem  is  a  concern. 

Derive  gets  an  honorable  mention 
for  its  solid  kernel.  It  was  the  only  pro- 
gram to  answer  the  gravitational  po- 
tential problem  correctly  and  the  only 
program  to  simplify  nested  radicals 
automatically  But  its  interface  and 
graphics,  which  are  virtually  un- 
changed from  two  years  ago.  have 
been  significantly  surpassed  by  our 
Editors'  Choice  winners.  Its  minimum 
hardware  requirements  are  no  longer 
a  significant  advantage,  and  we  are 
disturbed  that  the  program  doesn't 
make  use  of  advanced  hardware  capa- 
bilities. 

Reduce  is  not  a  competitive  prod- 
uct, yet.  Its  base  language  is  solid,  but 
the  package  needs  a  more  extensive  li- 
brary of  functions — especially  definite 
integrals,  including  those  with  infinite 
limits.  Reduce  has  no  graphics  at  all. 
and  its  user  interface  is  awful.  But  with 
a  bolstered  kernel,  plans  to  address 
graphics  and  interface  issues,  and  an 
aggressive  pricing  scheme.  Reduce 
could  become  a  contender  soon. 

Because  its  focus  is  not  symbolic, 
Mathcad  was  not  formally  reviewed 
here,  but  it  has  some  simple  symbolic 
capabilities  and  remains  the  product 
of  choice  if  your  mathematical  needs 
do  not  require  serious  programming. 

problems  simply  require  you  to  write  pro- 
grams in  order  to  arrive  at  solutions.  For- 
tunately, some  problems  can  be  solved  in- 
teractively. Our  test  suite  focused 
primarily  on  relatively  simple  problems 
that  could  be  tackled  in  a  short  period  of 
time, but  it  also  included  several  medium- 
size  projects  that  required  30  to  50  lines  of 
code  to  solve. 
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PROBLEMATIC  PROBLEMS 

Two  problems  from  our  suite  warrant  spe- 
cial mention.  Both  problems  were  derived 
from  a  list  of  pitfalls — distributed  by  J. 
Kahane,  a  noted  expert  from  the  Univer- 
sity of  California  at  Berkeley — pertaining 
to  mathematics  executed  on  the  com- 
puter. One  mathamatical  problem  re- 
quired the  vendor  to  simplify  the  follow- 
ing expression: 


Sqrt  (4+2*Sqrt  (3)  )  where  Sqrt  is 
the  square  root . 

The  answer  is 

1+Sqrt (3) 

Those  programs  that  claim  to  do  algebraic 
simplification  should  be  able  to  provide 
this  solution.  However,  only  Derive  suc- 


ceeded. Maple  and  Reduce  could  be 
coaxed  into  providing  the  correct  answer 
if  you  configure  them  to  solve  a  quadratic 
equation,  but  Derive 's  Simplify  command 
worked  properly  here. 

The  other  test  problem  concerned  the 
calculation  of  the  gravitational  potential 
of  a  ball — a  subtle  integral — since  the 
software  must  properly  interpret  the  sign 
of  a  square  root.  Once  again,  only  Derive 


What  Is  Symbolic  Math,  Anyway? 


Counting  is  second  nature  to  comput- 
ers, hut  there's  more  to  mathematics 
than  that.  Most  of  the  math  done  on 
computers,  of  course.  /,v  counting — 
simple,  grade  school-level  arith- 
metic— but  it  is  done  very  quickly. 
Algebra  and  calculus,  however, 
require  the  ability  to  describe  exact 
relationships  between  mathematical 
entities — a  very 

different  and  much  ^  ^-  _  n{n 
more  difficult  task. 

Beginning    30        ^  ' 
years  ago.  several  research  groups 
realized  that  a  combination  of 
advances  in  computer  hardware  and 
programming  algorithms  made  it 
possible  to  go  beyond  mere  number 
crunching.  Two  pioneering  groups 
became  the  standard-setters:  the 
Macsyma  project  at  MIT  and  the 
Reduce  project  led  by  Tony  Hcarn.  a 
resident  scholar  at  Rand  Corp. 

During  the  1 9S()s,  several  new 
academic  researchers  got  into  the 
game.  A  group  centered  at  Waterloo 
University  in  Ontario  wrote  Maple; 
Dave  Stoutemeyer  at  the  University  of 
Hawaii  wrote  MuMath.  which  was 
distributed  by  Microsoft  Corp.  in  the 
mid-eighties,  and  Stephen  Wolfram, 
then  a  postdoctoral  candidate  in 
theoretical  physics  at  Caltech.  wrote  a 
program  called  SMP.  Stoutemeyer 
later  used  his  experience  with 
MuMath  to  develop  a  revamped 
program  called  Derive:  Wolfram 
founded  a  company  to  produce  a  new 
program  called  Mathematica. 

THE  SYMBOLIC  SIDE 

Computer  algebra  is  the  ability  to  do 
by  algorithm  what  high  school 


students  are  asked  to  do  in  the 
traditional  way:  factoring  polynomials, 
solving  equations  for  one  set  of 
unknowns  in  terms  of  others,  multiply- 
ing matrixes  where  entries  are 
functions  rather  than  numbers,  and  so 
on.  A  sophisticated  example  would  be 
a  formula  like  the  typical  honors 
algebra  e.xercise  in  the  first  box. 

Seeing  a  computer 
+  1)(2/;  -I-  1)      solve  this  kind  of 

equation  is  thrilling: 
the  solution  to  this 
sum  calls  for  a  highly  sophisticated 
algorithm.  The  algorithms  in  the 
packages  we  review  here,  however, 
can  also  handle  higher  powers  than  2 
(indeed  one  of  our  sample  problems 
involved  the  sum  of  40th  powers). Tlie 
commercial  packages  are  collections 
of  multitudes  of  such  algorithms  plus 
algorithms  for  figuring  out  which 
algorithm  to  use. 

Computer  calculus  is  similar, 
although  nonsymbolic  programs  can 
only  compute  defi- 
nite 

numeric 
and 

tions  are  approximate  numeric  an- 
swers. For  example,  numeric  programs 
can  only  find  the  approximate  answer 
to  the  equation  in  the  second  box. 
Symbolic  programs  will  try  to  find  a 
solution  in  terms  of  pi. They  can  also 
deal  with  indefinite  integrals,  which 
numeric  programs  cannot  handle, 
since  they  express  answers  in  terms  of 
symbols,  not  numbers. 

In  addition  to  their  ability  to  handle 
algebra  and  calculus  symbolically, 
these  packages  also  perform  numeric 
manipulations  of  a  highly  sophisticated 


kind.  These  operations  are  known  as 
exact  rational  arithmetic  and  arbitrary- 
precision  real  arithmetic.  Exact  rational 
arithmetic  allows  the  computer  to  deal 
with  larger  integers  than  the  9-digit 
numbers  that  standard  number- 
crunching  programs  are  limited  to. 
Arbitrary  real  arithmetic  lets  you 
specify  the  exact  degree  of  accuracy 
with  which  numbers  are  calculated  and 
expressed,  rather  than  being  subject  to 
the  10-  to  15-decimal-place  accuracy 
limits  of  ordinary  double-precision 
computer  arithmetic. 

This  kind  of  arithmetic  is  necessary, 
for  example,  if  one  wants  to  compute 
the  integral  in  our  second  box  exactly, 
or  to  solve  quadratic  equations  exactly 
in  terms  of  square  roots.  Another 
instance  involves  overcoming  round- 
off errors. 

An  example  used  in  evaluating 
math  software  is  a  special  family  of 
matrixes  of  rational  numbers  (exact 
fractions)  called  Hilhert  matrixes. 

Numeric  programs 

1    translate  the  rational 

^^•^  numbers  to  real 

numbers,  and  they 
typically  fail  when  the  matrix  si/e 
reaches  about  12  by  12,  because  they 
get  sabotaged  by  the  round-off.  One  of 
our  trial  problems  involved  30-by-30 
matrixes.  Symbolic  programs  work  in 
exact  rational  numbers,  so  there  is  no 
rounding  off.  If  the  matrix  gets  too 
large,  they  may  run  out  of  memory.  But 
unless  there  is  a  bug,  their  answers 
have  to  be  correct. 

All  of  these  abilities  make  today's 
symbolic  math  programs  a  pleasure  for 
those  who  regularly  deal  with  math- 
ematical objects. — Barry  Simon 
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Coinpuifyii* 

JdaUMi  growing 
PC  company  in 
the  htMtoryaf 
the  indtulry. 


ki  Now  Ihe  'Wii'  'What'  and  'How  Mu 


"Who?"  Compudyne"  is  the  PC  manufacturing  and 
direct  marketing  arm  of  CompUSA'"-The  Computer  Superstore 
(NASDAQ  symbol;  CUSA)-inventors  of  big  volume,  deep  dis- 
counting PC  retailing,  and  the  largest  chain  of  computer  super 
stores  in  the  country.  Compudyne  manufactures  top  quality,  fully 


lli?iiv(iii  l"r  Siiiiill  (lllii:i!s! 

•  Unique  small  footprint  (12.25"  x  15"  x  3.5") 

•  3  configurable  expansion  i/o  board  slots 

•  Built-in  9600  BPS  send/receive  fax 
modem'  and  2400  BPS  data  modem 

Internal  3'/2"  hard  drive  with  up  to 
/,oo  MB  capacity! 

Both  s'/i"  and  3'/;"  floppy  drives! 

51/4"  drive  bay  accepts  CD  ROM, 
or  other  51/4"'  devices 

•  Built  in  serial  (l),  parallel  (l)  and 
game  ports  (l) 

•  Built-in  high  performance  super  VGA 
adapter  with  i02i,  x  768  resolution  and 
256  color  support 

•  Preloaded  with  Windows*  3.1  and 
MS  DOS  '  5.0 

•  Microsoft  compatible  serial  mouse 

•  FCC  Class  B  certification 

\  Siiftwari:  SpiiclaCiilar... 

This  giant  bundle  of  Windows"  software  is 
pre-loaded  into  your  desktop  system! 
A  $1,500  retail  value! 

•  Spreadsheet/Database:  Lotus*  1-2-3* 

•  Wordprocessing:  Lotus'  AMI  Pro' 2.0 

•  Desktop  Publishing:' 

Micrografx'  Windows  Draw" 

•  Personal  Finance:'  Intuit  Quicken' 

•  Personal  Information  Manager: 

Polaris  PackRat' 

•  Infornnation  Utility:  Prodigy' 

Terminal  Communications:' 

DCA  Crosstalk' 

FAX  Management:' 

Delrma"  WINFAX" 


supported  computers  as  available  from  only  the  largest  PC  manu- 
facturers at  prices  typically  found  only  at  garage  shop  clone 
houses.  Results?  We're  already  one  of  the  largest  direct  PC 
companies  in  the  country  and  probably  the  fastest  growing  PC 
company  in  the  history  of  the  industry! 


Model  CPU 


3SX/2S   Intel  38e/SX-2S  MHz 


3DN/33    Intel  386/DX-33  MHz 


4DX/33 


Intel  486/DX-33  MHz 
128K  Aux.  cache 


640x480  Resolution 
.52 14' VGA  Color  Monitor 


130       1024x768  Resolution 

.28 14' SVGA  Color  Monitor 

210      1024x768 1MB  video  RAM 
.28 14"  Non-interlaced 
Multisync  Color  Monitor 


Price  Inc.  Software 


1,299 

SWiiio' 

'1,699 

XHm' 

7,599 


The  Most  Incredible  Business  Bundle  Ever! 


5 


Ever  seen  a  more  comprehensive  bundle  of  tools  and  applications?  Of 
course  not!  So  many  Editors '  Choices?  No  way!  If  you  want  Windows, 
nobody  beats  this  hardware/software  value.  But  if  you  're  still  in  love  with  DOSware, 
you  can  buy  one  of  our  desktops  without  the  bundled  software  •  call  for  prices! 


COMPUDVNE 
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Behind  The  Nation's  Lowest  PC  Prices 


"What?"  We  sell  everything.  Besides  the  vS'^^'^      "How  AAuch?"  We  guarantee 

selection  of  notebooks,  desktops  and  system  options  ''VO  'l^^'  O"'  pi'ices  are  the  lowest  of  any  currently 

you  see  here,  we  sell  thousands  of  top  quality  /V^  acI^^^^^^  advertised.  If  by  chance  another  manufacturer 
branded  PC  products,  which  we  can  build  into        /  V^^)i'i/ii^-^"^^^\     got  a  late-breaking  reduction  to  press  a  few 


the  system  of  your  choice. 
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PRICES 

Desktop 

CPU 

RAM 

HD 

Floppy 

Display    ,  J 

Price 

386SX/25 

Intel  80388SX-25  MHz 

iMBsl 

1  Standard 
32  max 

'ME> 

50 

1.2  or 
1.44 

16  bit  SVGAcaid 
14- 640x480  VGA 
Color  Monitor 

^899 

S33/nio 

386DX/33 

Intel  80386DX-33  MHz 

2  standard 
32  max 

80 

as 

above 

as  above 

^99 

S37/mo 

486SX/2S 

Intel  80486SX-25  MHz 
Built-in  8K  CPU  cache 

2  standard 
32  max 

80 

1.2  & 
1.44 

16  bit  SVGA  card 
14-  1024x768  SVGA 
Color  Monitor 

1,299 

386DX/33 
CACHE 

Intel  80386DX-33  MHz 
32K  CPU  cache 

4  standard 
32  max 

105 

as 

above 

16  bit  SVGA  card  $1 
w/ 1MB  video  RAM  Jsg/mo- 
&  Hi-Color  Support 
14*  1024x768  SVGA 
Non-interlaced  Multisync 
Color  Monitor 

488DX/33 
CACHE 

Intel  81M86DX-33  MHz 
I28K  CPU  cache 

4  standard 
64  max 

130 

as 

above 

as  above 

1,799 

S67/mo 

4860X2/ SO 
CACHE 

Intel  804860X2-50  MHz 
128K  CPU  cache 
New  Double  Clock  CPU 

4  standard 
64  max 

130 

as 

above 

as  above 

1,999 

S74/mo 

486DX/50 
CACHE 

Intel  8D4880X-50  MHz 
I28K  CPU  cache 
True  50  MHz  CPU 

8  standard 
64  max 

210 

as 

above 

as  above 

^2,499 

minutes  before  us,  rest  assured,  we'll  beat  it. 

ill  Systems  ffiature: 

-  Rugged,  aesthetic 

•  Microsoft'  Windows  3.1  installed 

•  Microsoft  compatible  serial  mouse 

•  Artisoft's  LANtastic-  LAN 

•  101  AT-style  keyboards 

-  Built  in  serial  (2),  parallel  (1)  and 
game  (1)  ports 

•  8 1/0  board  slots 

-  200  watt  power  supply 

•  FCC  Class  B  cert.;  U/L  listed 

llptPs.  Ilptiiins.  Ilptiiins.. 

•  Displays:  Mono  or  color  VGA; 
1024  and  1280  interlaced  or 
non-interlaced;  iV'to  20" 

-  Hard  Drives:  40;  80;  105;  120;  211 
483;  680  MBs  ori.2CBs 

•  Internal  CD-ROM  (inc.Croliers 
Encylopedia,  Toolworks,  Reference 
Library  and  PC-SIC) 

-  Internal  FAX/Modem:  9600  bps 
send/receive  fax;  2400  bps  modem 
inc.  WINFAX  andQuicklink 

•  And  many  morel 

ORDERING 

►  I-8oo-932-COMP(2667) 

►  International  callers  dial:  1-214-702-0055 

►  2i,  hour  fax:  1-214-702-0300 

PCM0S21 1 
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SUPPORT 

►  TGll-;ree  technical  support 

►  On-site  service  |or  desktops'*  and  overnight 

replacement  for  portables. 

WARRANT!  ES 

►  30-days,  no-questions-asked  return  policy. 

►  1  year  limited  virarranty. 


MKRoson 

WINDOWS 

RL\D>  R)  RUN 


lANtastic 


LANtastic 
in  all  systems' 


hfet 
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gave  the  correct  answer.  Maple  and 
Mathematica  gave  incorrect  answers,  and 
Reduce  did  not  even  attempt  to  automate 
definite  integrals  because,  according  to 
the  math  software  vendor,  its  developers 
have  not  had  the  time  to  sort  out  all  the 
algorithms  needed  to  avoid  pitfalls  such  as 
misinterpreting  the  sign  of  a  square  root. 

If  you  ve  never  used  programs  like 
these,  you  might  be  aghast  at  their  poten- 
tial to  come  up  with  wrong  answers.  After 
all.  you'd  probably  throw  away  a  spread- 
sheet that  calculated  a  sum  incorrectly. 
But  automated  symbolic  mathematics  is  a 
minefield  of  potential  problems,  and  these 
packages  sidestep  most  of  them  admira- 
bly. While  we  hope  for  (and  expect)  im- 
provements in  accuracy  as  these  math 
software  packages  continue  to  mature, 
they  currently  do  an  amazing  job — most 
of  the  time.  Meanwhile,  you'd  be  wise  to 
try  to  cross-check  their  solutions  by  at- 
tempting some  special  calculations  for 
which  you  can  get  the  right  answer  some- 
where else. 

ALSO  OUT  THERE 

We  chose  not  to  review  two  other  pack- 
ages that  have  considerable  symbolic  ca- 
pabilities. Symbolics'  Macsyma  hasn't  had 
a  significant  upgrade  in  over  two  years, 
but  the  company  hopes  to  release  a  sig- 
nificant upgrade  later  this  year.The  popu- 
lar scratchpad  Mathcad  isn't  designed  pri- 
marily for  symbolic  manipulation  and 
isn't  really  appropriate  for  handling  large 
projects.  We've  chosen  to  discuss  it  in  a 
sidebar  (at  right). 

There  is  one  final  symbolic  package  on 
the  horizon.  The  code  for  an  extensive 
IBM  research  project  called  Scratchpad 
has  been  recently  licensed  to  Numerical 
Algorithms  Group  (NAG),  an  England- 
based,  long-time  power  in  scientific  pro- 
gramming. NAG  has  released  an  RS/6(KK) 
workstation  version  called  Axiom  and 
hopes  to  have  a  PC-based  AIX  version  in 
the  future.  The  recommended  hardware 
components — 32MB  of  RAM  and 
200MB  of  disk  space — are  awesome.  But 
within  a  few  years,  that  configuration  may 
be  fairly  commonplace  on  a  PC.  and  it's 
likely  that  Axiom  will  become  a  player  in 
the  PC  symbolic  math  market  as  well. 

As  impressive  as  Scratchpad  promises 
to  be.  it's  not  necessary  to  wait  years  to 
benefit  from  the  desktop  computer  s  abil- 
ity to  handle  symbolic  mathematics.  Out 


Math  Software  for  the  Rest  of  Us: 
MathSofts  Mathcad 


Mathcad,  from  MathSoft,  has  long 
been  the  leading  product  for  engi- 
neers, physicists,  and  others  wishing  to 
do  the  kind  of  small-  and  medium- 
scale  mathematical  projects — 
computing  an  integral,  inverting  a 
numeric  matrix,  or  solving  a  few 
nonlinear  equations — that  used  to 
require  a  pencil,  paper,  and  a  calcula- 
tor. Since  it  lacks  significant  built-in 
programming,  Mathcad  cannot  be 
used  for  complicated  mathematical 
analysis,  but  its  terrifically  intuitive 
interface  and  wide  variety  of  numeric 
functions  make  it  an  ideal,  intelligent 
mathematical  scratchpad. 

Until  recently,  Mathcad  was  unable 
to  do  any  kind  of  symbolic  manipula- 
tion. However,  for  its  first  Microsoft 
Windows  edition — Mathcad,  Version 
3.0 — MathSoft  has  licensed  code  from 
the  makers  of  Maple,  giving  Mathcad 
limited  but  useful  symbolic  capabili- 
ties and  bringing  it  somewhat  closer  to 
being  an  all-around  math  solution. 

Mathcad's  symbolic  menu  presents 
14  functions,  chosen  to  cover  the  most 
common  symbolic  operations: 
simplification  and  expansion,  factor- 
ing, symbolic  integration  and  differen- 
tiation, equation  solving,  series 
expansion  (including  partial  frac- 
tions), and  three  matrix  operations: 
transpose,  inverse,  and  determinant. 
To  put  it  into  perspective,  this 
enhancement  constitutes  only  a  small 
subset  of  the  problem-solving  prowess 
of  the  symbolic  powerhouses,  both  in 
the  scope  of  functions  supported  and 
in  the  depth  of  what  those  functions 
do.  Maple  itself,  for  example,  has  over 
a  thousand  built-in  commands. 

To  expand  on  this,  a  good  compari- 
son would  be  between  a  parent  and  a 
child;  Maple's  linear  algebra  module 
features  more  than  100  functions, 
while  Mathcad  has  only  3.  Several 
symbolic  routines  are  missing  from 
Mathcad:  eigenvalues  and  eigenvec- 
tors, null  space,  singular  values, 


permanent  values,  rank  values,  and 
Jordan,  Smith,  and  Hermite  normal 
forms.  Even  where  Mathcad  does 
have  a  function,  it's  likely  to  be  less 
extensive  than  its  Maple  counterpart. 
For  example,  Mathcad's  Taylor 
expansion  is  limited  to  functions  of  a 
single  variable,  while  Maple  can 
handle  multivariate  functions. 

Although  we  can't  fault  Mathcad 
for  not  being  something  it  does  not 
attempt  to  be,  we  do  lament  that  the 
added  symbolic  functionality  has  not 
been  integrated  to  take  advantage  of 
some  of  Mathcad's  brightest  features. 
For  example,  one  of  Mathcad's  virtues 
is  its  mathematical  hot  links.  If  you 
change  a  value  in  Mathcad,  the 
change  automatically  propagates 
through  to  all  formulas  involving  that 
variable,  just  as  on  a  spreadsheet.  This 
feature  doesn't  work  for  symbolic 
expressions,  however;  these  must  be 
updated  by  hand. 

Mathcad  is  by  no  means  a  replace- 
ment for  Mathematica  or  Maple,  nor 
is  it  likely  to  be  soon.  It  would  need 
programming  and  extensively 
expanded  symbolic  operations  to 
qualify.  But  for  the  kind  of  quick 
calculations  at  which  it  has  excelled  in 
the  past,  it  is  now  even  stronger  with 
the  addition  of  the  most  significant 
symbolic  operations. — Barry  Simon 

^     FACT  FILE 

Mathcad,  Version  3.0 

MalhSofl,  201  Broadway.  Cambridge, 
MA  02139:800-628-4223.  ()17-577-1017. 

List  Price:  $495:  upgrade  from  earlier  version.  $1 49. 
Requires:  2MB  RAM.  Microsoft  Windows  3.0 
(Standard  or  Entianced  mode).  Math  coprocessor 
recommended. 

In  Short  Basic  symbolic  capabilities  fiave  been 
added  to  Mathcad's  intuitive  interface  and  large  ar- 
ray of  functions  Matticad  remains  ttie  program  of 
choice  for  simple  malhematical  projects. 
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CSS/3 Complete  Statistical  System  *ith  over  1 ,0<)()  presenta- 
tion-quality graphs  fully  integrated  with  all  procedures  and  on-screen 
graph  customization  ■  The  largest  selection  of  statistics  in  a  single 
system;  in-depth,  comprehenshe  implementations  of;  Kxf>lnnilnn 
techniques:  multi-way  tables  uith  banners:  nonparamctrics.  dis- 
tribution fitting:  multiple  regression:  general  nonlinear  eslinui- 
lion:  logitlprohit  analysis:  general  ASCO\'AJMASCO\.\.  slepu  ise 
discriminant  analysis:  log-lirtear  analysis:  factor  analysis,  cluster 
arutlysis:  multidimensional  scaling:  canonical  correlation:  item 
analysis/ reliability:  sunniial  arutlysis:  lime  series  modeling,  fore- 
casting: lags  analysis:  quality  control:  process  analysis:  experi- 
mental design  (uith  Taguchi):  and  much  more  ■  Manuals  with 
comprehensive  introductions  to  each  procedure  and  cNanipk-s  ■ 
Integrated  Stats  Advisor  expert  system  ■  Extensi\e  data  maiiai;t'nu'ni 
hcilities  (powerful  spreadsheet  with  formulas;  relational  merge;  data 
verification;  flexible  programming  language)  ■  Optinu/ed  (plain 
English  menuVmouse)  user  interface;  even  complex  analvscs  require 
just  few  self-explanaton'  seleaions  (CSS  can  he  run  withiuit  manual. 
Quick  Start  booklet  explains  all  basic  conventions)  ■  Macros,  hatch 
commands  also  supported  ■  All  output  displayed  in  Scnillsheeis'" 
(dynamic  tables  with  pop-up  windows  and  instani  graphs)  ■ 
Extremely  large  analysis  designs  (e.g.,  correlation  m.iirices  up  in 
.12,(KH)x,<2,0(M))  ■  Unlimited  size  of  files;  extended  precision 
unmatched  speed  (A.ssembler,  C)  ■  Exchanges  data  (and  graphic 
with  many  applications  (incl.  Excel",  Lotus  .4",  dRASE  .  M'S.s  )  ■ 
Highest  resolution  output  on  practically  all  printers  (incl  IIP. 
Postscript),  plotters,  recorders,  typesetters  ■  IBM  compatibles.  (nUk 
or  more  ■  Price;  $595. 

Quick  CSS'"  Subset  of  CSS/.V  all  basic  staUstical  modules 
(incl.  data  management)  and  the  hiU,  presentation-<)u;ilii>  graphics 
capabiliUes  of  CSS/3  ■  Price;  $295. 

CSSlGRAPHICS A  comprehensive  graphicschari- 
ing  system  with  data  management  ■  .\11  graphics  capabilities  nf  (W  3 
and.  in  addition,  extended  on-screen  drawing.  19  siulahlc  fonts, 
special  effects,  icons,  maps,  multi-graphics  management  ■  iliindrcds 
of  types  of  graphs  ■  Interactive  rotation  and  interactive  cross-seclions 
of  iD  graphs  ■  Extensive  selection  of  tools  for  graphical  exploratjim 
of  data;  fitting;  smoothing;  spectral  planes;  (^erlaying;  la>ered  com- 
pressions; marked  subsets  ■  Unique  multnariate  (e.g.,  ^l))  graphs  ■ 
Facilities  to  cu,stom-design  new  graphs  and  add  them  pcmianenth  to 
menu  ■  Imporfexport  of  graphs  and  data,  15  formats  ■  Opiimi/ed 
(menu/mouse)  user  interface;  even  complex  graphs  require  feu 
keystrokes;  all  graphs  on  this  page  can  be  produced  from  raw  data  in 
less  than  20  minutes  ■  .Macros,  batch  commands  also  supported  ■ 
Unlimited  size  of  files  ■  Highest  resolution  output  on  ;ill  h.ird»art 
(see  CSS/3)  ■  IBM  compatibles.  (wOk  or  more  ■  CSS  (.kVl'IIK.^  l^ 
included  in  CSS  SIATISTIU  (available  separately  for  S495). 

MOQ^'I®  MsnSQCI'"'  Comprehensive  aiial\lic  data 
base  management  system  ■  Unlimited  size  of  files  (up  t<i  -HotMi  fields 
or  8  MB  per  record)  ■  Megafile  Manager  is  included  in  ('\s  <  and 
CSS;SX\TISnCJ\  (separately;  $295). 

CSS:STATISTICA'"  a  fiiUy  integrated  system  that 
combines  ail  die  capabilities  of  CSS''3  and  CSS;GRAPHI(>  into  a  single 
extremely  comprehensive  data  analysis  system  ■  Price  $795. 
Domestic  sh/h  tT  per  product;  U-day  money  back  guarantee 
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STATISTICA/MSC  "  \  (.SS  ciimpatihlc.  iiniiprrlii-iiMM  ilju  ,iiuhMs 
aiid  uraphics  sysicm  dcMsmit  fi>r  ihi'  Maiiiiuish  ■  Urs<'  si  li'iiiiin  nf  suiisliial 
ihciIkkIs  fulk  lnuf(niii-d  »clh  |)rcs<'nuiiiin-qualin  ;raphns  (iiiil  inuliiplnis  a 
»idc  sflc-ciion  (il  initrjaiMh  rmaublf  M)  Rrjphs:  MaiDrau  snif  IikiIs)  ■  t  iilimiinl 
si/c  if  Blcs  ■  KxthiiiBis  dau  wilh  Kvifi  anil  "llirr  applicalions  ■  Price  $595 

Quick  CSS/Mac  "  K  suhsti  i>f  STVnsrUA.VIac  all  ha.sH  suilMical 
modules  and  ihf  full,  prcscnutiiin-qualilv  graphics  capabilities  (i(  SWT1S7KA  Mac  ■ 
lYin  $295. 


232S  E.  1 3th  SL  •  lUlaa,  OK  741 04  •  (91 8)  883^1 40 
Fax:  (018)  883-4376 

Ovartaa*  Offices:  StaUolt  of  Europe  (Hamburg,  FRG)  pn  040-4200347.  tax:  04(V4911310;  StatSoft  UK  (London.  UK),  ph;  0462M82822.  lax;  0462/482855.  StatSoft  Pacific  (Meltwume.  Auslralia). 
ph:  (03)  663  6580,  fax;  (03)  663  6117;  StatSoft  Canada-CCO  (Oniaro),  ph;  416-849-0737,  lax  416-849  0918.  Available  From  CORPORATE  SOFTWARE  and  other  Aulhonzed  Represenialives 
Worldwide  Holland;  MAB  Julsing.  071-230410:  France:  Version  US  (1)  40S90913,  Sweden  AkademiOata  018-240035;  Hungary:  P&D  Soft  KFT  185-6868;  Belgium  TEXIMA  10  61  16  28,  South  Africa 
Osins  12  663-4500.  Japan  SOFEL  Co  03-3251  1195 

CSS.  C5&3.  CSS  GRAPHICS.  Mm<Ma  Minaglf.  Ouck  CSS.  STATISTICA  SutSori.  OSaw  IV  E<c«.  Lotus.  Mac O'w  Macnotfi  PMiao  an  liMtnitrU  « lAw  <mi*cM  «n<pwm.  SPSS  «  a  la^^  materia 
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Symbolic  Math 


A  Sampler  of  Symbolic 
Math  Test  Problems 


Here  is  a  selection  from  the  suite  of  20 
mathematical  problems  we  used  to 
test  the  symbolic  math  programs 
reviewed  in  this  issue.  The  listing 
indicates  the  breadth  of  the  categories 
we  researched.  The  specific  problems 
were  forwarded  to  the  software 
vendors,  who  then  produced  the 
solutions  and  returned  them  to  u.s. 
Look  for  the  results  in  the  September 
1992  issue  of  the  Notices  of  the 
American  Mathematical  Society. 

•  Handling  equations  where  round-off 
errors  would  stymie  a  nonsymbolic 
package. 

•  Simplifying  symbolic  expressions 
such  as  nested  radicals,  trigonometric 
sums,  and  a  very  accurate  approxima- 
tion to  pi. 

•  Performing  a  complicated  symbolic 
derivative,  its  indefinite  integral,  and 
a  rather  tricky  multidimensional 
integral. 

.  Coping  with  limits,  symbolic  sums, 
polynomial  factoring,  factoring  into 

of  the  five  packages  reviewed  here,  you 
should  be  able  to  find  a  package  to  ex- 
pand your  mathematical  horizons. 

Soft  Warehouse  Inc. 

Derive:  A  Mathematical  Assistant 

ALL  REVIEWS  BY  BARRY  SIMON 
Soft  Warehouse's  $2.50  Derive:  A  Math- 
ematical Assistant,  Version  2.1.  is  a  tech- 
nological marvel.  Occupying  just  240K  of 
disk  space,  it  often  manages  to  accomplish 
what  other  programs  need  megabytes  of 
code  to  do.  Indeed.  Derive's  hardware  re- 
quirements are  the  lowest  of  all  of  the 
packages  reviewed  here.  It  performs  all 
but  the  most  complicated  problems  quite 
well,  works  on  a  640K  XT-class  machine, 
and  does  not  require  or  make  use  of  a 
math  coprocessor.  In  fact.  Derive's  hard- 
ware demands  are  so  minimal  that  it  can 
run  off  a  ROM  card  on  the  HP  9.SLX 
Palmtop  PC. 


primes  and  prime  testing,  one  infinite 
sum.  and  two  definite  integrals. 

•  Performing  a  calculation  in 
noncommutative  algebra. 

•  Expanding  and  factoring  polyno- 
mials. 

•  Solving  simultaneous  nonlinear 
equations  in  the  complex  domain. 

•  Finding  symbolic  solutions  for  two 
differential  equations,  and  solving 
one  recursion  relation. 

•  Producing  C  and  TeX  versions  of  a 
function. 

•  Producing  parametric,  surface, 
contour,  and  polyhedral  graphs; 
outputting  them  to  a  printer  or  an 
industry-standard  file  format. 

•  Drawing  a  fractal  curve  (Koch 
snowfiake). 

•  Solving  four  mathematical  problems 
requiring  medium-size  program 
fragments:  computing  the 
Feigenbaum  constant,  outputting  a 
list  of  primes,  solving  a  combinatorial 
problem,  and  manipulating  Galois 
fields.  —  Barry  Simon 

Unfortunately.  Derive  is  hampered  by 
an  inability  to  use  advanced  hardware, 
limited  programming  language  capabili- 
ties (although  the  product  does  exhibit 
some  remarkable  prowess  with  the  few 
language  commands  it  has),  and  a  some- 
what dated  user  interface. 

INTERFACE 

Soft  Warehouse  apparently  patterned 
Derive's  interface  after  one  that  most  Mi- 
crosoft products  used  five  years  ago:  a 
two-line  menu  at  the  bottom  of  the 
screen,  which  you  move  through  with  the 
Spacebar.  Backspace,  or  Tab  key  rather 
than  the  cursor  keys.  Selecting  options  in- 
volves carefully  wending  your  way 
through  a  series  of  spaces  and  tabs. 

Since  Derive's  interface  does  not  pro- 
vide text  wrap,  long  answers  simply  ex- 
tend off  the  screen.  This  problem  proves 
especially  annoying  when  a  medium-size 
matrix,  such  as  a  6-by-6  matrix  of 
rationals.  is  displayed  as  a  single,  long  line. 


You  can  scroll  horizontally  to  view  the 
rest  of  an  answer,  but  a  wrapping  option 
would  be  more  convenient. 

AT  ITS  HEART 

Derive  shines  in  a  number  of  areas.  It  per- 
forms high-precision,  real  arithmetic  us- 
ing a  clever  set  of  rational  approxima- 
tions that  may  happily  surprise  you  by 
getting  more  digits  correct  than  you 
would  expect.  Its  handling  of  tricky 
branch  points  is  note- 
worthy as  well.  De- 
rive's overall  perfor- 
mance stood  out  on 
the  simple,  nongraph- 
ical  portion  of  the  test 
suite.  Not  only  did  it 
nail  the  gravitational 
potential  integral,  but 
it  was  the  only  package  that  could  sim- 
plify a  real  radical.  It  did  fail  to  find  one 
complicated  indefinite  integral  that  was 
successfully  evaluated  by  both  Maple  V 
and  Reduce. 

LIMITS 

Derive's  support  for  special  functions  falls 
short  of  the  competition "s.  It  has  fewer 
mathematical  routines  (although  the  most 
important  ones,  Bessel,  Error,  and  Statis- 
tical, are  included),  and  support  for  all  but 
the  basic  polynomial  and  trigonometry 
functions  is  deficient.  For  example.  Bessel 
functions  are  defined  as  integrals  via  an 
external  file. This  is  adequate  for  numeric 
evaluation,  but  the  symbolic  processor 
doesn't  know  about  these  functions,  so  if 
you  ask  for  the  derivative  of  a  Bessel 
function,  you  get  a  sum  of  integrals  in- 
stead of  the  expression  in  terms  of  Bessel 
functions  of  lower  order. 

Instead  of  using  a  full-fledged  pro- 
gramming language.  Derive  lets  you  de- 
fine functions.  Two  special  functions — IT- 
ERATE and  IF — give  you  something 
like  programmability,  especially  since  IF 
supports  recursion.  For  example,  you 
can  define  n  factorial  via  F(n)  := 
IF(n=l,I,n*F(n-I)).  The  included  func- 
tion libraries  (and  the  solutions  to  our 
problems  the  vendor  supplied)  demon- 
strate that  you  can  perform  some  remark- 
able tasks  with  Derive,  but  because  it 
lacks  the  rudiments  of  a  real  language, 
Derive's  programming  remains  infiexible 
and  difficult  to  use. 

Derive's  on-screen  graphics  are  good 
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WHY  DO  FORTUNE  1000 
COMPANIES  BUY  FROM  US? 


Major  companies  buy  our  products  because  they 
recognize  remarkable  value  in  virtually  all  our  products 
and  the  way  in  which  we  stand  behind  them. 

Before  we  offer  a  product, 
we  test  it  rigorously.  That's 
why  those  Fortune  1000 
companies  know  a  brand  new 
CSP  computer  always  starts  up 
on  the  first  try.  In  the  unlikely 
event  it  doesn't,  they  know  they  can  call  on  our  expanded 
technical  support  staff  for  fast  answers.  Even  on-site  visits 
are  available.  Our  clients  also  know  every  CSP  computer 
comes  with  a  one  year  limited  warranty  and  45  day  money 
back  guarantee. 

What's  more,  we're  constantly  exploring 
ways  to  optimize  our  products  and  per- 
formance. Recently,  one  of  our  R&D  labs 
developed  a  "wide  cache"  design  that 
dramatically  enhances  overall  performance. 

Upgradable,  Expandable,  Affordable,  Incredible! 

For  just  $1199,  you  can  have  our  new,  value  packed 
486SX/25.  It  features  Intel's  breakthrough  technology  that 
makes  upgrades  a  snap.  So  you  can  run  over  50,000 


New 


software  packages  up  to  70%  faster. 

We  won't  sell  a  computer  that  can't  take  our  pounding. 

We  actually  try  to  break  our  computers  to 
prove  to  ourselves  how  sturdy 
they  are.  State  of  the  art 
equipment  is  used  to  confirm 
that  every  computer  meets  our 
demanding  specifications. 
Then  each  component  is  closely 
inspected  before  placing  it  into  one  of  our  models. 

Our  hours  for  customer  and  technical  support  have 
been  increased  again.  And,  as  always,  our  technical 
support  staff  undergo  continuous  training,  which  is  why 
they  can  normally  solve  any  problem  in  a  matter  of 
minutes. 

These  are  just  a  few  reasons  why  so  many  successfiil 
companies  rely  on  CSP.  Realizing  the  most 
value  from  their  purchases  is  part  of  their 
success  formula  It  should  be  part  of  yours  as 
well.  Look  at  our  products  and  then  call  us  at 
the  number  below.  We're  confident  that  you 
will  soon  have  something  in  common  with 
those  Fortune  1000  companies,  namely  a  CSP  computer. 


486SX/2S 

•  Unique  Intd  upi^adiifalc  socket  fiir 
cmy  upi^wle  li)  tfl«I)V:«,50,fi6Ml  1/ 

•  Intel  25MHz  80486SX  Microprocessor 

•  2MB  RAM;  expandable  to  32MH 

•  5.25  1 .2MB  and  3.5  1.44MB  FDD 
-  85MB  IDF.  Hard  Disk  Drive 

.  SVGA  Video  Adapter  with  512K 

.  14"  1024  X  768  SVGA  Interlaced  Monitor 

■  Professional  Desktop  case 

.  TWn  Brna)  and  one  parallel  portH 

.  101  key  enhanced  keyboard 


$1199 


One  Year  (JivSite  Service 

45-Dv  Money-Back 
Guanariee 

One-Year  Parti  &  Labor 
Wama^ 

IbUee  1^  Suppoft 


486DX/33 

•  I  nkjue  1 2HK  WMe  Cache™ 
i?(|xrKliilii'  li)  1  Mil  nf  <-i)i-ht-  nwnv  r\ 

■  Intel  33MHz  804«6  Microprocessor  with 
built-in  cache  and  math  coprocessor 

-  4MB  70ns  RAM:  expandable  to  32MB 

-  5.25  1.2MB  and  3.5  1.44MB  FDD 

•  170MB  IDE  Hard  Disk  Drive 

•  Professional  Tower  case 

•  SVGA  Windows  Accelerator  with  1MB 

.  14"  1024  X  7fifl  SVriA  Non-Intrrl*^ 

Monitor 

-  TWo  serial  and  one  parallel  ports 

•  101  key  enhanced  keyboard 


$1769 


in 


itel 


in 


486DX2-50 

•  1  nkpie  256K  Wide  Cache™ 
t^qiinLiUL-  tf)  1  MR    cacile  metnory 

•  Intel  50MHz  804«6DX2  Microprocessor 
with  built-in  cache  and  math  coprocessor 

■  4MB  70ns  RAM:  expandable  to  32MB 

•  5.25  1.2MB  and  3.5  1.44  MB  FDD 

•  170MB  IDF,  Hard  Disk  Drive 

•  Professional  Tower  case 

•  SVGA  Windows  Accelerator  with  1MB 

.  14"  1024  X  7fi«  SVGA  N<»vln(nlaced 

Monitor 

-  Two  serial  and  one  parallel  porta 

■  101  key  enhanced  keyboard 


$1899 


I 


Computer  Sales  Professional 

13  Clyrle  Road,  Sonienet,  NJ  08873 

800-950-6660 


486DX/50 

•  llraque  2.'«5K  WWc  Cache™ 
t^cpinWile  fe^  1  Mil  at  ca-he  memory 

•  Intel  50MHz  80486  Microprocessor  with 
built-in  cache  and  math  coprocessor 

-  4MB  70ns  RAM:  expandable  to  32MB 

■  5.25  1.2MB  and  3.5  1.44  MB  FDD 

■  213MB  IDE  Hard  Disk  Drive 

■  Professional  Tower  case 

•  SVGA  Windows  Accelerator  with  1MB 

■  14"  10E4  X  TfiB  SVC'.A  N<>n^InlrrUc«»I 

Monitor 

-  TWo  serial  and  one  parallel  ports 

•  101  key  enhanced  keyboard 


$2099 


All  AtfVMtisad  Models  Include; 


■  MS-DOS  5.0 
■Windows  3.1 

■  Microsoft  compatible  Hi-Res.  mouse 


In  ^a:90BGeO-1143  •  FaxOnias9G83S6€006  •  Buane9B,Tedv^ 
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Mathematica. 

The  Standard  for  Technical  Computing 


"No  other  mathematical  software  package  comes  close  to  the  breadth  of 
Mathematica's  vision  of  what  computer  mathematics  should  be." 

PC  Magazine 

"Mathomatica  has  the  potential  to  change  the  world  of  science  at  least  as 
much  as  word  processing  has  changed  the  world  of  writing." 

,.  .;  InfoWorld 

Available  across  PC,  Macintosh,  Unix,  and  VMS  platforms,  Mathe- 
matica  includes  a  full  range  of  interactive  numerical,  graphical,  and 
symbolic  computation  capabilities,  all  linked  to  the  powerful  built-in 
Mathematica  language.  Mathematica  Version  2  adds  still  more  features 
to  the  proven  leader  in  technical  computing  software,  including 
sound  generation  and  flexible  external  program  communication. 

Matiiematica  has  rapidly  become  the  standard  for  technical  comput- 
ing, with  more  than  a  dozen  textbooks,  a  quarterly  journal,  and  several 
newsletters  devoted  to  the  system.  Mathematica  is  in  use  at  all  of  the  50 
largest  U.S.  imiversities,  all  of  the  technical  Fortune  50  companies,  and 
most  of  the  world's  larger  engineering  firms.  In  fact,  more  than  150,000 
technical  professionals  and  students  around  the  world  are  working  with 
Mathematica  every  day. 

To  find  out  what  Matfwnatica  can  do  for  you,  call  Wolfram  Research 
atl-800-441-MATH. 


Mathematica. 

A  System  for  Doing  Mathematics  by  Computer 

Mathematica  is  currently  available  for  MS-DOS,  Microsoft  Windows,  Macintosh,  CONVEX. 
OG  AViiON,  DEC  VAX/VMS,  DEC  RISC,  HP  9000,  Apollo,  IBM  RISC  System/BOOO,  MIPS,  NeXT, 
Silicon  Graphics.  Sony,  Sun-3,  and  SPARC-based  systems. 

Pncss  in  the  U  S  and  Canada  Stan  at  S595 
Educsnonal  discounts  and  student  versiae  are  available 

Wolfram  Rtuarcli.  Inc. 

100  Trade  Center  Drive.  Champaign.  IL  61820-7237.  USA 
217-39B-Q700:  fax:  217-398  0747 
email:  infoQwri  com 

Wal<raiiiR«uarchlUK)Ud. 

Cholsweil  Coun.  Cholsweli  Road.  Shipixin  Abingdon. 
Oxon  0X13  6HW.  United  Kingdom 
+44^0l235-550440:  lax:  tM-(01235-550445  ^ 
email:  info-ukQwri.com  B 
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I  Mathematicaiox 

Windows  Now  Shipping 


SOFTWARE 

Symbolic  Math 

but  not  as  visually  spectacular  as  Maple 
V's  or  Mathematica's.  Both  do  a  better 
job  with  color  and  rules  in  surface  plots 
than  Derive.  The  program  has  no  method 
for  printing  out  graphs  or  saving  them  to  a 
file.  Instead,  the  vendor  suggests  you  use 
DOS's  Graphics  command  or  a  screen 
capture  program.  Alas,  if  you  do  so,  your 
capture  will  include  the  Derive  menus  at 
the  bottom  of  the  screen. 

TAPPED  OUT? 

While  Derive  doesn't  make  enormous 
hardware  demands,  it  won't  access  the 
power  of  high-end  hardware  either.  Nor 
will  it  use  any  EMS  or  XMS  memory.  I 
occasionally  got  "memory  full"  errors 
during  the  calculation  of  some  complex 
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A  Mathematical  Assistant 

POOR 

run 

GOOD 
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Graphic*  ^ 
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o 

o 

o 
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problems.  Although  Derive  was  the  fast- 
est of  the  pack  on  most  problems,  it  was 
painfully  slow  on  those  involving  the  fac- 
toring of  large  polynomials,  possibly  be- 
cause of  memory  limitations. 

Derive  still  has  the  features  that 
earned  it  Editors'  Choice  status  in  our  last 
roundup:  speed  on  small  problems,  a  user 
interface  that  stood  out  two  years  ago,  es- 
pecially strong  symbolic  routines,  and  the 
possibility  of  running  on  low-end  hard- 
ware. But  today,  its  interface  seems 
klunky;  it  has  not  kept  up  with  the  hard- 


F  A  C  T  FILE 


Derive:  A  Mathematical 
Assistant,  Version  2.1 

Soft  Warehouse  Inc.,  3660  Waialae  Ave., 
#304.  Honolulu.  HI  96816: 808-734-5801. 

List  Price:  S250:  HP  95LX  Palmtop  PC  ROM  card,  $289. 
Requires:  51 2K  RAM,  240K  disk  space  (340K  with  all 
examples/libraries),  DOS  2.1  or  later. 
In  Short:  Derive:  A  Mathematical  Assistant  stands  out 
for  its  low  hardware  requirements  and  solid  symbolics 
core.  However,  its  minimal  programming  language 
makes  it  awkward  for  large  projects.  Its  interface  and 
resource  usage  are  in  need  of  an  overhaul. 
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for  virus 
protection  is 
enou^  to 
make  youffl. 


Frankly  pa\iiis  :m\thiiig  at  Ls 
prem^  naaseatinj;. 

But  that's  notliiiij;  compiuvil  to 
tlie  feeling  yon  get  in  unir  stoni;ich 
wlien  a  tlrive  tlill  of  tlata  goes 
clown  the  tlrain. 

So  you  |xiy. 

'llien  u)u  pay  again.  For 
iipgrailes.  Or  (|uarterly  ■  iiixlates ' 

lint  even  tlial  doesn't  buy  you 
much  ix-ace  of  mind.  liecause  eiich 
new  ilay  brings  an  a\  er.ige  of  six 
new  \1nises  into  tlie  world. 

Which  means  all  anti-\1nis 
prognuiis  are  inhemitly  obsolete. 

Kxcept  one. 

IntHKlucing  1  'ntouchabler  The 
only  software  in  the  world  tliat  gi\es 
you  l(K)",i  pnoti\"tion. 

Today 

And  tomorrow. 
Like  otlier  anti-\inis  software, 
I'ntouchable  is  ei|uip|ied  wiili  a  TSK 
monitor  for  patroling  \mir  s\stem 
memon;  plus  a  sciuiner  remover 
tor  ex:uiiining  the  files  on  disk, 
lietween  them,  these  fii'sl 
two  lines  of  defense  aui 

Only  I  ntomixihk'  Setutrrk 

iv}tm  ccnlnilizcd 
riim  pnilalioii. 
Xoir  yini  am  inskill. 
numitor  ami  control 
tiitlMiiit  l.kiiin^lo 
Ictiiv  }mr  secU. 

.■cogni/e  :uid  oblit- 
erate over  KXX)  of  tlie 

  little  buggers— 

enough  to  |)rotect  \ou  frotii  95"<.  of 
the  potenti;il  caniage. 

If  you  find  that  st;itistic  reiLssur- 
ing.  tlien  u)u  prolraNy  like  the  (xlds 
in  Russimi  Roulette. 
If  )i)u  don't,  wu'll  waiitto 


know  tliat  Untoucltible  Ls  ftjuipped 
witli  a  unique  third  \vk  of 
defease,  wliich  h;is  been  mathe- 
iTuitically  pnwen  to  be,  well, 
untouchable. 

Instead  of  kwking  for  viruses, 
this  tliird  line  of  defense  looks  for 
c/x/nfies  in  \mr  axecii/Me  and 
S}'stm  Jiles. 

If  tlie  change  is  but  a  single  bvte. 
Untouchable  will  s]K)t  it  ;uid,  using 
our  patent-|X'ndiiig  recover)'  tecli- 
nicjue,  reconstruct  tlie  file  to  its 
original  st;ite. 

'Hie  process  is  known  as  Generic 
Uitfea'iitiiil  Detection,  and  certiiin 
otlier  prognuiis  ckiim  to  perform 
it,  t(x). 

Hut  only  I'ntoudiiiHe  c;dculates 
file  signatures  using  not  one.  but 
two  pmpriet;ir\  algoritlinis  tliat 
ain't  be  neveRe-engineered. 

Only  Untouchable  guanintees 
l()0"o  Siife  rec()\er\-  of  infected 
tiles.  (I'lilike  otlier  pn^inis 
tliat  proudly  generate  corniptal 
files.  I'ntouclvalile  know?  when 
tlie  jig  is  up  ;uid  doesn't  attempt 
recover.:) 

Only  Untoucliiible  can  provide 
centnilizetl  network  virus  protec- 
tion. In  fact.  I'litoucltible  Network 
Ii;ls  enough  virus  ;ilerts  ;md  report- 
ing mechiuiisnis  to  settle  tlie 
stoni;icli  of  even  tlie  most  nervous 
Netwaa''  administrator 

/\nd  only  I  niouchable  is  backed 
by  our  vaunted  24-hour  toll-free 
technical  sup|K)rt  ;uid  a  one-year 
moiiev-hick  gu;irantee. 

If  vmi'ne  worrial  about  viruses — 
;uid  vui  siKxild  tie  —  don't  re;icli  for 
tlie  Maalox*  Reacli  for  tlie  ptione. 
I)i:il  1-800-677-1848. 

\()u'll  feel  better  rigln  away. 


Q  AX/C"  (j^C  A  ^  i-""''  viHiriii'aitT  lx'K\nn  now  ami  .Viijiiisl  W>1,  luidH 
0/\VEi  (;etrnl()uduil4'l)()Sf()rjiLslS49(siii;n.iLst.S<W).  ! 
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Symbolic  Math 


A  Scientist  s  Software  Toolbox 


Scientists  have  long  been  savvy 
computer  users.  Their  involvement 
began  long  before  the  appearance  of 
PCs,  and  they  took  naturally  to  the  PC 
with  its  many  specialized  tools.  While 
the  symbolic  powerhouses  we  review 
here  get  a  lot  of  attention,  technically 
oriented  workers  should  know  that 
there  are  a  full  range  of  math-related 
tools. 

It  is  helpful  to  categorize  programs 
into  general  groups  so  that  choosing 
the  right  program  for  your  needs  is  a 
matter  of  choosing  the  best  from  a 
category.  Despite  the  tendency  of 
some  publications  to  lump  packages 
like  Mathcad,  Gauss,  and  Mathematica 
together,  they  have  about  as  much  in 
common  as  Brief.  Ami  Pro,  and 
PageMaker.  There  is  some  overlap  of 
functionality,  of  course,  but  they  are 
very  different.  Just  as  you  wouldn't  use 
PageMaker  to  write  C  code,  you 
wouldn't  use  Mathcad  to  do  a  signal- 
processing  problem  that  involves  70- 
by-70  matrixes.  Scientific  software 
tools  are  divided  into  three  broad 
categories:  theorists'  tools,  experimen- 
talists' tools,  and  presentation  tools. 

THEORISTS'  TOOLS 

Among  theorists'  tools,  the  most 
sophisticated  are  the  symbolic 
programs  covered  in  this  review.  In 
addition  to  actual  symbolic  manipula- 
tion capabilities,  they  usually  have 
some  numeric  capabilities  and  are  the 
tools  of  choice  for  problems  where 
round-off  errors  are  a  significant 
problem.  But  for  many  large  numeric 
computations  the  best  solution  is  a 
custom-made,  compiled  program.  This 
way  you  can  avoid  the  performance 
penalty  that  symbolic  packages  exact 
as  they  track  exact  rational  numbers  or 
high-precision  decimals. 

Of  the  scientists  who  write  their 
own  programs,  many  still  use  Fortran, 
but  a  language  specially  tuned  to 
mathematics  may  be  a  better  choice. 
The  standard  examples  of  such 


languages  are  Gauss  (Aptech  Systems, 
23804  SE  Kent-Kangley  Rd..  Maple 
Valley,  WA;  206-4.^2-7855:  $495  to 
$995,  depending  on  the  version)  and 
Matlab  (The  MathWorks,  Cochituate 
PI.,  24  Prime  Pkwy.  Natick,  MA 
01760:  508-653-1415;  $2,995). 

In  between  Fortran  and  the 
specialized  languages  are  general- 
purpose  languages  with  a  mathemati- 
cal twist.  Included  in  Symantec's 
Science  and  Engineering  Edition  of 
Zortech  is  DYAD  Software's  M-t-i- 
Class  Library. The  APL  language — in 
which  STSC  dominates  the  market — 
has  always  been  a  contender  in  this 
arena.  STSC  recently  introduced 
Version  4  of  APL*pLuS  11/386.  which 
will  compile  Microsoft  Windows 
applications  (STSC.  21 15  E.  Jefferson 
St..  Rockville.  MD  20852: 800-.592- 
0050:  $1,700:  upgrade  from  Version 
3.0,  $495). 

Symbolic  programs  and  specialized 
number-crunchers  are  powerful,  but 
that  power  is  offset  by  a  steep  learning 
curve  and  requires  some  effort  to 
harness.  If  you  master  one  of  these 
packages  for  large  projects,  you'll  tend 
to  stick  with  it  when  you  do  quick-and- 
dirty  calculations,  but  if  your  only  need 
is  a  mathematical  scratchpad,  then  a 
powerhouse  might  be  inappropriate. 
The  leader  here  is  Mathcad  (MathSoft. 
201  Broadway.  Cambridge.  MA  02139: 
800-628-4223;  $495).  Its  Windows 
version  is  a  model  of  elegance  and 
broad  functionality.  Just  about  any  set 
of  calculations  you  can  fit  on  a  page  or 
two  without  programming  or  high-end 
symbolics  is  most  easily  done  in 
Mathcad. 

Also  among  theorists'  tools  are 
specialized  equation/model  solvers. 
Chief  among  them  is  TK  Solver 
(Universal  Technical  Systems.  1220 
Rock  St..  Rockford.  IL  61 101:  800- 
435-7887;  $595).TK  Solver  is  an  old 
war-horse  that  has  recently  been 
upgraded.  Number-crunchers  and 
symbolic  programs  can  solve  equa- 


tions, but  the  process  is  more  stream- 
lined in  these  specialized  products.  If 
your  primary  interest  is  in  solving 
equations,  you  should  also  check  out 
your  spreadsheet,  since  the  market 
leaders  have  added  sophisticated 
solving  routines  in  the  past  couple  of 
years. 

EXPERIMENTERS'  TOOLS 

If  you  are  an  experimental  scientist, 
medical  researcher,  social  scientist,  or 
market  researcher,  you  rely  on  data. 
The  specialized  number-crunchers  can 
analyze  data,  and  Mathematica  has  a 
large  array  of  statistical  functions,  but 
data  is  not  central  to  these  packages" 
functioning.  Programs  with  a  data- 
centric  focus  are  usually  the  best  for 
analysis  of  experimental  information. 

There  are  some  statistical  dynamos 
topping  the  list  of  data  analyzers.  In 
our  last  roundup  ("Statistical  Software 
for  the  PC:  Testing  for  Significance." 
March  14.  1989).  the  Editors'  Choice 
winners  were  SPSS/PC 4-.  Stalgraphics, 
and  Systat.  These  programs  have 
batteries  of  statistical  and  canned 
graphical  procedures  you  won  t  find 
elsewhere. 

Another  group  of  specialized  tools 
for  data  analysis  is  model  fitters. 
Often,  theoretical  considerations  lead 
to  models  with  free  parameters,  so 
you'll  want  to  use  this  data  to  deter- 
mine which  parameters  fit  best.  For 
models  with  linear  relationships,  the 
fitting  is  done  with  linear  regression, 
which  is  found  in  many  programs.  For 
algebraic  equations,  you'll  find  fitting 
routines  in  many  scientific  graphing 
programs.  But  if  the  model  equations 
are  differential,  you'll  need  a  special- 
ized fitter. Three  such  products  for  the 
PC  are  DiffEq  (MicroMalh  Scientific 
Software,  RO.  Box  21550.  Salt  Lake 
City,  UT  84121:  800-942-6284:  $.395). 
MLAB  (Civilized  Software.  7735  Old 
Georgetown  Rd.,  #410,  Bethesda.  MD 
20814:  301-652-4714;  $2,995:  stream- 
lined version.  $995).  and  PCNonLin 
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(Clin'Irials.  23fi5  Harrodsburu  Rd.. 
#A-2m  Lexington.  KY  40504:  606- 
224-2400;  $370  to  $595). 

PRESENTERS'  TOOLS 

Graphical  representation  of  data  can 
provide  insight  into  the  significance 
of  numbers  and  can  be  crucial  in 
presenting  data  to  others.  We 
reviewed  this  software  categor>'  last 
year  (  "Picturing  Your  Numbers:  12 
Technical  Graphics  Packages."  March 
26.  1  Wl )  at  which  time  the  Editors" 
Choices  were  Axum  { IriMetrix.  444 
NE  Ravenna  Blvd..  #210.  Seattle,  WA 
981 15:  WM)-54S-565.3:  $495)  and 
Graftool  (3-D  Visions.  27SO  Sk\  park 
Dr..  Torrance.  CA  90505:  S()0-729- 
4723:  $495).  Since  then,  the  makers  of 
Graftool  have  released  Stanlbrd 
Graphics  (First  Looks.April  14. 
1992).  a  powerful  Microsoft 
Windows-based  product. 

Because  of  the  special  symbols 
used  in  equations,  scientists  have 
unusual  typographical  needs: There 
are  specific  symbols  and  objects  such 
as  complex  fractions,  matrixes,  and 
doubly  subscripted  sequences  that 
present  tricky  placement  issues. 
While  WordPerfect.  Ami  Pro.  and 
Microsoft  Word  for  Windows  have  the 
ability  tt)  create  and  manipulate 
equations,  you  must  use  a  special 
window  or  mode  to  do  so.  and  that 
can  be  awkward. 

WYSIWYG  scientific  word 
processors  have  been  around  for 
several  years.  Tlic  leading  DOS 
product  isT3  (TCI  Software  Re- 
search. 1 190  Foster  Rd..  Las  Cruces. 
NM  SSOOl:  S0()-S74-2.3S3:  $.595)/nie 
program  that  we  used  to  type  up  a 
quick  problem  set  is  E.\P:71ie 
Scientific  Word  Processor  (Brooks/ 
Cole  Publishing.  51 1  Forest  Lodge 
Rd..  Pacific  CJrove.  CA  9.^9.S():408- 
373-072S:  $295).  If  you  want  an 
equation  add-on  module  for  your 
DOS  word  processor,  look  at 
products  from  K-Talk  Communica- 
tions (.^0  W  First  Ave.  #100.  Colum- 
bus, OH  43201:614-294-3535).  By  the 
time  you  read  this,  the  makers  of  T3 
should  ha\  e  released  a  program 
called  Scientific  Word.  It's  a  Win- 


dows-based product  that's  especially 
interesting  because  it  usesTeX  as  its 
native  file  formal. 

Scientists  frequently  use  Donald 
Knulh  s  TeX.  which  is  a  typographic 
markup  language  for  text  prepara- 
tion. Many  book  publishers  and 
technical  journals  accept  Te.X  files 
directly.  It's  an  attractive  alternative 
because  you  avoid  the  need  to 
proofread  a  typeset  copy. 

TeX  files  are  prepared  in  an  ASCII 
editor  with  cryptic  commands  like 

$$\eqalign(X_l+\cciots+X_pS=m,  \cr 
Y_l+\cdots+Y_qt=n . \cr)$$ 

and  then  use  a  program  to  turn  this 
source  file  into  a  .DVI  (device-inde- 
pendent) binary  file.  With  the  right 
screen  and  printer  drivers,  you  can 
display  or  print  the  DVI  file. Typi- 
cally, you  make  a  .DVI  file,  output  it, 
fix  errors,  and  make  a  new  .DVI  file. 

If  this  sounds  like  programming 
with  the  typical  cdil'compile/debug 
cycle,  it  is.  And  too  many  young 
scientists  seem  to  spend  their  time 
formatting  their  own  papers  instead 
of  doing  research,  so  Scientific  Word 
is  a  welcome  product.  There  are 
about  a  do/en  PC  implementations  of 
TcX.  including  versions  from 
Arbortext  (5.35  W  William  St.,  #300, 
Ann  Arbor.  MI  48103: 313-996-.3.566) 
and  Personal  TeX  (12  Madrona  Ave.. 
Mill  Valley.  CA  94941:415-388-8865). 

One  final,  specialized  need  of 
academics  in  general  is  for  biblio- 
graphic software — specialized 
databases  designed  to  allow  for  the 
differing  style  requirements  in\i)lved 
in  citing  books  versus  journals,  and 
the  unique  citation  formats  required 
by  some  journals.  ITiree  such  pro- 
grams are  EndNote  (Niles  and 
Associates.  2000  I  Icarsl  St..  Berkeley, 
CA  94709:415-6.55-6666:  EndNote, 
$149:  EndNote  Plus.  $249).  ProCite 
(Personal  Bibliographic  Software. 
RO.  Box  42.50.  Ann  Arbor.  MI  48106; 
313-996-1580:  $.395).  and  Reference 
Manager  (Research  Information 
Systems.  2355  Camino  Vida  Roble. 
Carlsbad.  C  A  92(M)9: 8(K)-722- 1 227: 
$299  to  $499).— fiarrv  Simon 


ware  capabilities  of  current  machines,  and 
for  simple  problems,  it  now  has  substan- 
tial competition  from  Mathcad.  It  is  still 
the  math  software  product  of  choice  for 
those  on  a  budget  and  is  sure  to  turn  on 
bright  high  school  students;  the  disap- 
pointment is  how  little  Derive  has  grown 
in  the  last  tw<i  years. 


Waterloo  Maple  Software 

Maple  V 


Maple  V,  Version  1.1,  the  $695  package 
from  Waterloo  Maple  Software,  is  a  seri- 
ous contender  in  the  contest  to  meet  your 
mathematical  needs.  A  solid  package  in 
all  possible  ways.  Maple  V  has  a  vast  li- 
brary of  mathematical  functions,  good 
graphics,  an  easy-to-use  programming 
language,  a  well-designed  user  interface, 
and  comprehensive  documentation  con- 
sisting of  two  lucid  hardcover  books. 

Essentially  an  in- 
teractive command  B  ^|^H 
line  with  recall  and  |H 
edit.  Maple  V's  user  I  H  .Ma|»l<'V  I 
interface  does  pos-  I  HI  I 
sess  a  few  features  I  ^9  4  ll  I 
that  hoist  it  above  the  1^  ^ft^l^Wl 
MS-DOS  C:  prompt  ^1^01^*^ 
level.  Hitting  FIO.  for 

example,   opens  a   

menu  through  which  you  can  call  up  1 1 
common  procedures  or  up  to  15  supple- 
mental sets  of  mathematical  routines.  By 
keeping  this  library  of  routines  separate 
from  the  core  code.  Maple  V  is  able  to 
minimize  memory  usage,  incrementally 
increasing  it  as  you  select  routines  from 
the  menu.  Mathematica.  by  contrast, 
forces  you  to  search  for  the  routine  names 
in  its  manual.  You  can  also  use  the  FIO 
menu  section  to  change  Maple  V's 
submenu  structure. 

Maple  V's  linked  editor  can  be  ac- 
cessed using  either  the  menus  or  the 
screen-recall  mode.  The  latter  mode  is 
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Graphics  Tools  Gain  Importance  in 
The  World  of  Math 

Graphical  representations  of  mathematical  constructs  are  gaining  wide  recogni- 
tion as  vital  tools  of  mathematical  exploration.  Consequently,  developers  of 
most  symbolic  math  packages  have  built  in  at  least  some  graphics  capabilities. 
Future  versions  promise  to  be  even  more  graphics-oriented. 


h  m 

The  graphics  module 
found  in  Derive:  A 
Mathematical  Assistant 
features  multiple 
windows  and  handles 
3-0  graphs. 

The  graphics  in  Maple  V 
can  look  spectacular. 

From  the  3-D  graphics 
screen,  you  can  call  up 

a  menu  to  set  options. 


The  Koch  snowftalie, 
which  is  a  famous 
fractal,  was  one  of  our 
test  problems.  Here  is 
Mathematics  for  DOS's 
rendition. 

Mathematica  for  DOS 
has  an  outstanding 
ability  to  manipulate 
three-dimensional 
graphs  of  polyhedrons. 


v-mt  M-*\ 


^  6S664308602139494N 
[grBuMdCalaf     »k3  ]  767^23646746184^ 
(  577eM0917»3717r 
ISSS371IHO7»27Mn2SB923S420mS^ 
(3629774771 3099605187072 113499999^ 


6318595024459455)46908302642522^ 
?G193118817loi0OO3 1 378 38752886587533208 38142^ 


< ' ia35982534904287554tB73ltS95i2et30S2^537875937^ 
53217 1226«0(6 1 300 192717(61 I l9St092 1643 


Mathematica  for 
Windows'  cell  format- 
ting offers  a  large 
number  of  built-in 
styles. 


Reduce,  Version  3.4, 
has  a  bare,  command- 
line  Interface  with 
considerable  math- 
ematical power. 


(:  .lol'..-,)  ■,l.,(.)t«i(,).ci»(0««l.(y))) 
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Peter  Norton 
On  Desktopa 


Fbr  many  years,  I  have  worked  to  help 
people  gain  mastery  over  their  PCs  by  dexcloping 
a  number  of  powerful  DOS  enhancements  and 
utilities.  But  these  products  were  tai  geted  to  the 
more  technically  advanced  user. 

Now  1  am  proud  to  announce  a  new  category 
of  products  for  every  DOS  and  Windows  user 
that  makes  computing  easier,  faster,  safer,  and 
ultimately  more  productive:  The  Norton 
Desktops. 

Beginning  last  summer,  with  the 
release  of  The  Norton  Desktop"  for 
Window  s,  we  demonstrated  the 
incredible  demand  for  this  kind 
of  product.  Now,  weVe  ready  to 
release  The  Norton  Desktop" 
for  DOS,  which  brings  the 
same  benefits  to  the  rest 
of  PC  users. 


Simply,  a  better 
way  to  work. 

How  is  this  pos- 
sible?The  Norton 
Desktops  provide  a 
unified  visual 


The  Norton  1 

The  Norton 

Desktop  for  1 

Desktop  foi- 

DOS  1 

WINDOWS 

approach— a  desktop— that  speeds  and 
simplifies  the  way  you  work  in  DOS  or  Windows 
by  granting  easier  access  to  the  files,  documents, 
and  applications  you  use  every  day  While 
supplying  a  full  array  of  non-technical  tools 
that  enhance  the  way  you  work  and  protect  the 
results. 

Corporate  users  will  be  interested  to  know 
that  the  Norton  Desktops  are  consistent  in 
design  and  function,  reducing  training  and 
support  costs,  and  providing  an  ea§y  migration 
path  from  DOS  to  Windows. 

One  revolutionary  idea, 
two  innovative  products. 

Let  me  introduce  you  to  an 
unproved  Norton  Desktop  version 
2.0  for  Windows  that  maxinuzes 
Windows  3.1.  And  a  revolutionary 
new  Norton  Desktop 
for  DOS  that  finally 
brings  drag-and-drop 
simplicity  to  users 
of  DOS  PCs.  I  am  con- 
fident you  will  be 
impressed. 


The  NortDn 

Point,  Click,  Drag,  Drop.  }^ow  This  Is  DOS. 

File    Disk    Uieu   Configure    Tools    Ulindou  Help 


See  how  visually  inviting 
and  easy  to  use  DOS  can  be. 


Welcome  to  The  Norton  Desktop  for  DOS,  a 
revolutionary  new  approach  that  gives  DOS  PC  users 
visual  drag-and-drop  file  management,  in  combination 
with  a  fully  integrated  set  of  easy- 
to-use  utilities. 


□ 


IMiffund-dfop  ease 
comes  to  DOS. 
amxtjlksjtvm 
pourhantdiakloa 
floppy  drwejuMpotm 
and  dick 


Suddenly  DOS  takes  flight 

Imagine  sitting  down  to  your 
DOS  PC  and  finding  an  intuitive  visual 
desktop  where  you  can  manage  files 
and  run  programs  with  point  and 
shoot  simplicity. 

Suddenly  you  can  move,  delete,  copy 
print,  view, 
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backup, 
or  scan 
files  for  viruses,  using 
the  mouse  to  click,  drag- 
and-drop.  Or,  use 
the  keyboard. 

And  you  can  do  all 
this  with  the  security  of 
Norton's  acclaimed 
backup,  virus  protection, 
and  data  recovery  utilities. 
You  can  even  set  up  schedules  to  automate  your 
backup  and  virus  scans,  so  you'll  never  have  to  worry 
about  losing  data. 
All,  without  using  a  single  DOS  command! 
Plus,  when  you're  in  between  work  sessions, 
colorful,  animated  screen  savers  pop  up  over  any 
application 


A  new  view  of  personal  productivity 

The  Norton  Menu  automatically  creates  a  menu 
of  your  applications. View  files  from  any  of  over  60 
popular  applications  as  they  would  normally  appear— 
without  taking  time  to  load  the  application.  Even 
without  having  the  application. 

And  because  each  ftinction  works  the  same  way 
once  you've  learned  one  feature,  you'll  be  comfortable 
with  the  rest. 

Corporate  users  should  also  know  it  supports  all 
major  networks. 

A  Window  on  the  future. 

Because  its  companion,The  Norton  Desktop  for 

Windows,  uses  the 
same  interface  and 
commands,  you'll 
have  an  easy  migra- 
tion path  to  Windows. 


Norton  (tenu 
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An  investment 
with  a  guaranteed 
return. 


The  only  way  to  truly  appre- 
B    ciate  The  Norton  Desktop  for  DOS 


Doutik-dick  on  a  drive  icon  to  avail ymir files  m  a  nxM'atile.  rv-SKotie  unndiju: 
Bfiou-  Uisa  litv  pane shuuing  a  sfjnxuisheti  (w  any  type  c^file  you  uish  to  pmirti 


Simply  ctidc  on  a  file  and  drag  ti 
to  our  untQuet/ukoti  bar  to  backup. 
fwitU.  (w  take  otUr  actaytis. 


is  to  see  it  yourself.  The  sug- 
gested retail  price  is  only  $179,* 
and  it's  backed  with  a  60-d^ 
money-back  guarantee  from  the 
leader  in  quality  utilities. 

See  your  dealer  now  or  call 
1-800-3434714  ext  757  for 
information.'  You  will  never  see 
DOS  the  same  w^  again. 


iHSB  zJSS^  3^Q2^I  5^SH  sBffgW  snjarsn  letZOOCE] 


to  call  t800.«S4-«403  for  m  instant  FAX  DaU  Shret  ( enttr  755 ) 


Cl 


Desktops. 


Make  F^st  Work  Of  Windows. 


a 

Norton  Desktop  For  Uhndouis 

□ 

^ile    Disk    Uieu    Configure    Tools    Uindow  H^lp 

what  makes  The  Norton  Desktop  version  2.0 
essential for  Windows  3 J. 

The  Norton  Desktop  version  2.0  for  Windows 
offers  a  new  suite  of  features  that  fully  optimizes 
Windows  3.1,  making  it  easier  to  use,  and  helping 
you  be  more  productive. 


it  all  happens  quickly,  too. 
Version  2.0  loads  up  to  six  times 
faster  than  version  1.0  for 
even  better  performance. 

Ilie  best  Windows  tools 
you  can  buy. 


SmartErase 


Network 


Watdi  Windows  3 J  sparkle. 

Experience  full  drag-and-drop 
support  across  the  entire  desktop. 
Drag  a  file  or  drive  icon  to  any 
desktop 
icon  or  onto 
the  desk- 
top itself— 
for  instant 


ItiugelaU 
Uv  utiiities  you 
wed  to  backup, 
protfct,  and 
jvpmryourdaUl 


access.  Copy,  move, 
delete,  or  print  files 
by  clicking  and  drag- 
ging them  to  buttons 
and  icons. 

WeVe  integrated 
the  File  Manager 
directly  onto  the 
desk- 
top, to 
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1991  Worldwide  Sales 


The  Norton  Desktop  for 
Windows  comes  with  a  full 
set  of  utilities,  including  fast 
automatic  backup;  precision 
data  recovery  (with  SmartErase'"); 

comprehensive 
virus  protection; 
and  more. 

Because 
it  works 
the  same 
way  as 


Printertti 


3 


Backup 


— i-ri 


Antivirus 


Doutie-dkk  on  a  dnve  Kon  toseeaU  yourjiks  in  a  rmnvtiie,  iv  seatie  Mndou: 
B^cni  U  is  a  vvu- pane  shouii^  a  spreadsheet  or  cmyty^  uishlopmietc 


Windows,  you'll  see  instant 
results.  And  it's  compatible  with 
all  DOS  and  Windows  appli- 
cations, and  leading  networks. 

lb  see  it,  make  a  fast  trip 
to  your 
dealer  It's 
only  $179* 


"1  never  run 
H'indous  wrihoul  it." 
Wiilter  S.  .Mossberg 


simplify 

file  and  program  management.  Tb 
access  files,  just  click  on  a  drive  icon 
Youll  get  over  45  file  viewers  that  allow 
you  to  examine  a  file  quickly  and  easily 
without  pausing  to  load  its  application. 
And  the 


KaUSlTfnJourruU. 


(SRP),and 

it's  backed  with  a  60-d(\v  money-back  guarantee  from 
the  leader  in  quality  utilities.  Or  call,  1-800-343-4714 
ext  779  to  upgrade  for 
just  $49,**  or  ext.  755  for 
information.' 


customizable  button 
bar  puts  often-used 
functions  at  your 
fingertips. 

tOr  call  tSOOSMMOS  for  an  jmtant 
FA.\  Data  Sh«l  (enler  75IJ) 


1 

i 

m 

1' 

Keep  yourfittvrUe  Hfnious  applicatkms  and fiies  in  a  cuMomKoble  icon  tool  box. 
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25  Reasons  Why  Every 
.  i^,  DOS  orWindows  User 
vpv  Needs  a  Norton  Desktop. 


The  Norton  Desktop  for  DOS. 


The  Norton  Desktop  for  Windows. 


Makes  DOS  Etukr 

I.  Simple,  intuitive  drag-and-drop  interface 

2. 0\'er  60  file  viewers,  so  you  can  view  file  contents  without  launching  the 
application 

3.  Powerful  file  management;  allows  you  to  find,  view;  backup,  virus  scan,  copj; 
and  more 

4.  Automatic  Scheduler  launches  programs  at  any  time 

5.  Fbp-up  reminders  for  meetings,  phone  calls,  appointments,  etc. 

6.  Full  keytoard  support  for  users  without  a  mouse 

Orgcuihes)bwApplkations 

7.  Norton  Menu  loads  applications  with  a  keystroke 

8.  .Autobuild  "  feature  automatically  creates  a  menu  of  applicatwns 

Dependabk  Vims  Protection 

9.  Protects  against  over  IflOO  viruses— with  FREE  updates  for  protectwn  against 
new  viruses 

10.  Automatically  protects  in  the  background — using  only  IK  of  memory 
(k)ads  high) 

fhst,  Automatic  Backup 

II.  Scheduler  automatically  performs  unassisted  backups 

12.  Backs  up  to  fkippies,  hard  disks,  network  servers,  or  tape  drives 

13.  Advanced  data  verification  to  ensure  reliability 

14.  Restores  data  even  from  damaged  backup  disks 

Automatic  Data  Protection  and  Recovery 

1.5.  .■\utomatieally  repairs  most  disk  problems 

16.  SmartCan'"  provides  100%  recovery  of  deleted  files  even  on  a  network 

Portable  Computing 

11.  Past  serial  and  parallel  file  transfer  between  your  portable  and  desktop  PC 

18.  Compares  laptop  and  PC  directories  to  keep  contents  current 

NetuoHc  Ready 

19.  Easily  transfers  files  between  computers  on  a  network 

20.  Network  installatwn  available,  with  full  support  for  Novell,  LAN  Manager, 
Banyan,  LANT.^STIC,  and  all  NetBIOS-compatible  networks 

And  More 

21.  Cokirful  screen  savers  with  password  protectwn 

22.  Disk  cache  boosts  performance 

23.  Speed  Disk"  optimizes  hard  drive  performance 

24.  TVansparent  drag-and-drop  file  compression/decompresston  in  ZIP  format 
2.5.  Optional  Norton  Commander*  mode 

System  Regmrementu 

-DOS  3.1  or  higher 
-IBM  IT.  XT  .M  PS/2,  or  100* 
compatibles 


Makes  Windows  Easier  lb  Learn  and  V»e 

NEW  I.  Global  drag-and-drop  across  the  entire  desktop 

2.  Superior  file  management  with  singk".  integrated  file  and  program  manager 
MEW  3.  Loads  up  to  six  times  faster  than  version  1.0 

NEW  4.  Graphical,  expandable  tree  directory  views  b>-  date,  file  type,  size,  or  alphabetic 
order 

NEW  5.  Over  45  fik*  viewers  ( including  19  new  ones)  let  you  view  files  without  launching 

applications;  permits  searches  from  viewer 

6  Animated  cotor  screen  savers  with  optional  pas.sword  protectwn 
NEW  7.  View  groups  as  icon  toolbox  or  menu 
NEW  8.  Desktop  arrange  keeps  your  desktop  organized 
NEW  9.  Customizable  fonts 

NEW  10.  Enhanced  Windows  text  editor  (Desktop  editor) 
Ftist,  Automatic  Backup 

11.  Schedule  background  or  unattended  backups 

12.  Past —up  to  5.6  MB  per  minute 

13.  Back  up  to  network  servers,  Bernoulli  boxes,  or  disk  drives 
Automatic  Data  Protection  and  Recovery 

14.  SmartErase/lInErase  for  fast  recover^.'  of  files 

15.  Restores  re-formalted  hard  drives 

16.  Automatically  diagnoses  and  repairs  damaged  disks 

DependabkVirvs Protection 

17  Protects  against  over  1.000  viruses— with  FREE  updates  for  protection 
against  new  viruses 

18.  .Automatically  protects  in  the  background — using  only  IK  of  memory  (kads  high) 
System  Ibols  and  Enhancements 

19.  Launch  Manager  starts  a  new  program  from  one  that's  running.  .Access 
applications  directly  from  Windows  Control  Menu 

20.  SuperFind  searches  drives  and  network  servers  for  files  by  name,  extenswn, 
attributes,  date,  and  text  .strings 

NEW  21.  Batch  Builder"  and  Macro  Builder"  help  you  buikJ  your  own  menus  and 
automate  tasks 

22.  Icon  Editor  and  Librarian  lets  you  use  and  customize  a  Ubrary  of  over  150  icons 

23.  KeyFinder"  instantly  identifies  keystrokes  required  for  special  text  characters 
and  symbols 

Network  features 

NEW  24.  .Metvwrk  installation  available,  with  full  support  for  Novell.  LAN  Manager, 
Banyan.  LAmSTIC.  and  all  NetBIOS-compatible  networks 
25.  Includes  network  security  features  like  restricted  file  launching  from 
drive  windows 


-512K  RAM 

—  Hard  drive  required 


System  Requirements 

-DOS  3.1  or  higher 

—Windows  3.0  or  higher 

-  IBM  M  PS/2  or  100%  compatibles 


-  2  MB  or  more  RAM  (3  MB  recommended) 
-9  MB  free  disk  space  (for  full  installation) 

-  EG.A,VGA.  XGA,  or  SVGA  video  card 


Tb  see  how  The  Norton  Desktop  for  DOS  orWindows  can  truly  change 
the  way  you  work  with  PCs  forever,  see  your  nearest  retailer  today 
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particularly  useful  when  you've  written  a 
program  that  doesn't  work.  You  can  enter 
the  screen-recall  mode,  mark  off  the  pro- 
gram, call  it  into  the  editor,  fix  it.  and  re- 
enter it  into  Maple  V.  While  the  package's 
help  screen  is  not  context-sensitive,  it 
does  share  some  of  the  interactivity  of 
Maple  V's  other  features.  You  can.  for  in- 
stance, open  the  help  screen  and  capture 
examples — even  whole  programs — and 
enter  them  on  the  command  line. 

LIBIABIES 

Maple  V's  code  has  two  parts:  a  core  or 
kernel  written  in  C,  which  implements  the 
Maple  language  primitives,  and  libraries 
of  functions  written  in  the  Maple  lan- 
guage. You  interact  mainly  with  the  latter. 

Maple  V  includes  libraries  for  two-  and 
three-dimensional  geometry,  projective 
geometry,  differential  forms,  group 
theory.  Boolean  algebra,  number  theory, 
Grobner  bases,  statistics,  and  linear  alge- 
bra. Maple  V.  Version  2.0,  expected  out 
later  this  year,  will  add  symbolic  Fourier 
transforms,  padic  and  Gaussian  numbers, 
and  algebraic  function  arithmetic.  To- 
gether, Maple's  kernel  and  standard  li- 
braries give  you  over  2,000  functions. 

Maple  V  did  well  on  our  tests.  Yet,  like 
Mathematica,  it  didn't  simplify  the  real 
radical,  and  it  got  the  gravitational  poten- 
tial problem  wrong.  Maple  V  was  able  to 
do  the  remaining  problems,  although  for 
several  we  had  to  resort  to  programming 
rather  than  relying  on  built-in  functions. 

Maple  V  has  a  good,  Pascal-like  pro- 
gramming language,  and  if  you've  done 
programming  in  C  or  Pascal,  you  are 
likely  to  find  it  easier  to  pick  up  than 
Mathematica's  language.  For  developing 
complex  programs  in  the  Maple  language. 


FACT  FILE 


Maple  V,  Version  1.1 

Waterloo  Maple  Software, 
160  Columbia  St.  West,  Waterloo,  Ontario, 
Canada  N2L  3U;  519-747-2373 


Utt  Price:  S695 

Requires:  386-based  PC  or  bener  with  2.5MB  RAM. 
7MB  disk  space,  80387  coprocessor. 
In  Short  Maple  V  gives  you  a  solid  combination  of 
mathematical  and  graphical  power,  while  maintaining  a 
pleasant  user  interface. 

ONREAOEHSEflVlCECARD 


SOFTWARE 

Symbolic  Math 

a  syntax  checker  (Mint)  much  like  C's 
Lint  is  provided. 

ALSO  NOTEWORTHY 

Maple  V's  graphics,  especially  the  tube 
plot,  are  eye-catching.  Once  a  calculation 
is  graphed,  the  FIO  key  brings  up  a  menu 

Maple  Vhas  a  lot 
going  for  it  noiv  and  may 
have  more  ivhen 
Waterloo  Maple  finishes 
its  Windows  version. 

that  lets  you  adjust  the  palette,  interac- 
tively change  the  viewpoint,  and  manipu- 
late the  graph.  But  Maple  V's  power  to 
control  this  palette  amounts  to  little  more 
than  window  dressing  compared  with 
Mathematica's  application  of  colors  to 
convey  mathematical  information. 

The  package  supports  a  variety  of 
printers,  including  HP  LaserJets,  several 
kinds  of  dot  matrix  printers,  and 
PostScript.  Maple  V  does  not  support 
bitmapped  graphics  files,  but  you  can  cre- 
ate vector-based  HPGL  and  EPS  files  by 
printing  to  a  file. 

Maple  V  has  a  lot  going  for  it  now  and 
may  have  more  when  Waterloo  Maple 
finishes  developing  its  first  Windows  ver- 
sion. It's  expected  to  include  integrated, 
live  documents  with  upgradable  formulas 
similar  to  Mathematica's  Notebook  front 
end.  But  for  now.  Maple  V  has  the 
smoothest  interface  of  the  DOS-based 
products,  a  vast  set  of  built-in  functions, 
and  a  powerful  programming  language. 
These  features  are  combined  to  yield  an 
extremely  attractive  package  that  should 
meet  almost  anyone's  mathematical  soft- 
ware needs. 

Wolfram  Research  Inc. 

Mathematica  for  DOS 
Mathematica  for  Windows 

Some  software  publishers  with  their  eyes 
on  the  future  are  beginning  to  talk  about 
cross-platform  core  code  for  future  prod- 
ucts, but  that  vision  has  long  been  a  real- 


ity at  Wolfram  Research  Inc.  (WRI).  Its 
$895  Mathematica  for  DOS,  Version  2.0, 
and  $995  Mathematica  for  Windows,  Ver- 
sion 2.0,  share  core  code  not  only  with 
each  other,  but  with  Mathematica  ver- 
sions for  Cray,  NeXT,  Sun,  and  Macintosh 
computers. 

Each  version  of  Mathematica  con- 
sists of  two  elements:  the  common  core 
(or  kernel)  and  a  platform-specific  user 
interface. The  DOS  version's  front  end  is 
a  plain-Jane  teletypewriter  interface  (no 
control-key  sequences,  just  characters) 
with  an  editable  command  line. 
Mathematica  for  Windows  features  the 
same  Notebook  front-end  graphical  user 
interface  that  has  long  been  available  for 
the  Macintosh  and  NeXT  versions.  Wol- 
fram Research  calls  these  interfaces 
Notebooks  because  the  resulting  files  are 
documents  mixing  text  and  formulas, 
much  like  a  scientist's  notebook. 

Core  functionality  is  common  across 
both  environments,  so  what  we  have  to 
say  about  it,  and  the  package  as  a  whole, 
applies  to  both  versions.  On  the  other 
hand,  the  two  Mathematica  versions  offer 
very  different  user  interfaces.  For  that 
reason,  they  are  discussed  separately. 

THE  KERNEL 

With  Mathematica,  Wolfram  has  set  some 
extremely  ambitious  goals.  Mathematica 
aims  at  being  a  complete  tool  for  the  ex- 
ploration of  mathematical  ideas  and  ob- 
jects. For  example, 
graphics  has  always 
been  a  key  part  of  the 
product.  In  fact, 
Mathematica's 
strength  in  this  area 
has  driven  many  of  its 
competitors  to  en- 
hance their  own 
graphics  capabilities.  Version  2.0  intro- 
duces sound  capabilities — enabled  via  a 
Sound  command — to  add  the  ear  as  a  re- 
source for  understanding  mathematics. 
Both  Mathematica  for  DOS  and 
Mathematica  for  Windows  support  the 
built-in  speaker  and  Creative  Labs' 
Sound  Blaster  board.  Unfortunately,  I 
was  unable  to  get  the  program  to  recog- 
nize the  Sound  Blaster  on  my  system. 

THE  LAN0UA8E 

Wolfram's  ambitions  also  extend  to 
Mathematica's  programming  language. 
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which  it  hopes  will  replace  Fortran  and  C 
as  the  programming  lingua  franca  of  sci- 
ence. Accordingly,  the  language  includes 
some  low-level  hooks  like  access  to  the 
size  and  date  of  files. 

Mathematica's  language  uses  case- 
sensitive  keywords  and  square  brackets 
for  arguments.  So.  if  you  type  Factor-inte- 
ger(124)  rather  than  Factorinteger[124], 
the  program  thinks  you  are  trying  to  de- 
fine a  new  variable  called  Factorinteger 
and  multiply  it  by  124.  This  is  different 
from  standard  mathematical  notation, 
which  uses  "("  and 
")"  both  for  func- 
tions, as  in  f(  X ),  and  to 
separate  expressions, 
as  in  (x+l)(x-l).  To 
avoid  ambiguity, 
Mathematica  uses 
f[x]  rather  than  f(x). 
While  this  sounds  ad- 
mirable, even  experienced  users  tend  to 
write  (..)  when  they  should  be  using  [..]. 

A  couple  of  special  features  make  this 
case-sensitive  command  language  a  little 
more  palatable.  Both  versions  of  the  pro- 


SOFTWARE 

Symbolic  Math 

Mathematica  aims  at 
being  a  complete  tool  for 

the  exploration  of 
mathematical  ideas  and 
objects.  For  example^ 
graphics  have  always  been 
a  key  part  of the  product. 


gram  let  you  type  a  few  letters,  hit  a  key 
or  two  (Tab  in  DOS,  Alt-K  in  Windows), 
and  access  a  list  of  all  commands  that  start 
with  the  characters  you've  entered.  You 
can  then  select  the  full  command  from 
this  list.  The  program  also  has  a  built-in 
spell-checker  so  if  you  mistype  a  com- 
mand, you'll  get  a  message  suggesting 
that  you  might  have  intended  a  different 
spelling. 

In  sum,  Mathematica's  language  is 


powerful  and  succinct,  though  not  as  close 
to  C  or  Pascal  as  Maple  Vs.  The  number 
of  mathematical  routines  included  with 
Mathematica  is  astounding.  The  core  lan- 
guage, as  described  in  Wolfram's  book 
Mathematica:  A  System  for  Doing  Math- 
ematics by  Computer  (published  by 
Addison-Wesley  and  available  separately 
or  as  the  user's  manual  that  ships  with 
Mathematica).  contains  nearly  850  differ- 
ent commands. There's  also  a  supplemen- 
tal set  of  143  files  that  includes  additional 
commands,  19  graphics  packages,  and 
seven  collections  of  statistical  routines. 

VISUALS 

Mathematica's  PostScript  graphics  make 
it  one  of  the  most  visually  impressive  of  all 
the  symbolic  math  programs  (although 
Maple  V  is  a  close  second).  In  addition, 
graphics  objects  are  accessible  through 
the  programming  language,  so  you  can 
use  color  to  convey  mathematical  infor- 
mation. For  example,  colors  can  also  have 
an  "IF"  significance:  "Color  this  part  of 
the  graph  red  if  the  value  is  less  than  0 
and  black  if  greater  than  or  equal  to  0." 


They're  turning 

The  WinJef  300  breathes 
new  life  into  your  HP®! 

Printing  your  Windows  pages 
from  an  HP  LaserJet*  can  be  a 
ghoulish  experience— slow, 
cumbersome,  inflexible.  That's 
because  your  HP  was  designed  to 
print  from  DOS,  not  Windows^w. 
Oh,  sure,  you  could  add  cartridges 
and  more  memory  to  your  printer, 
but  that's  a  dead-end  solution. 


over  in  their  graves! 


LaserMaster's  WinJet  300  gives 
your  LaserJet  the  speed  and 
performance  you  want  at  a  price 
you  can  afford.  Simply  attach  the 
WinJet  300's  high-speed  video 
parallel  port  to  the  back  of  your 
LaserJet,  load  the  WinPrint 
software,  and  in  less  than  10 
minutes  you'll  immediately  begin 
experiencing  fast,  feature-rich 


Windows  printing  The  WinJet 
300  gives  you: 

The  fastest  Windows  printing 
available. 

■  Full  PostScript^'^-language 
compatibility. 

u  50  TrueType^ fonts. 

■  A  printer  that  grows  with  your 
Windows  system. 

More  features  for  less  money 
than  any  PostScript  cartridge. 

Learn  how  easy  it  is  to  bring  your 
LaserJet  back  to  life. 


To  order,  call  [HBfi 
1-800-365-4646121    •  fe. 

nivT}  Laser/Faster  -  ONLri 

'  WINPniNl  PRODUCTS  DIVISION  CilAE  I 


O  1992  LaserMaster  Corporation,  LaserMaster  and  WnPriita  are  tradeniarks  afx)  tie  LM  logo  is  a  regislered  tiademaik  ol  LaserMaster  Corporation,  This  product  incorporates 
Mcrosod  TiuetTiage  software  «Mtti  LaserMaster  extensions  lor  pcrlormance  and  resolution  enhancemenl  Mcrosolt  is  a  regstered  Irademarti  and  Windows.  TrueType  aixJ  Trueltnage 
are  IradenHta  ol  MbosoA  Cannratoa  P(EtScrip(  is  a  IraderriaA  o( 
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Cli  dterial 


There  are  two  ways  to  do  your  math. 
Drag.  Click-n-drag. 


S»  I'M' 


Solve  problems  fast  with 
Mathcad3.1. 

Don't  let  calculations  keep  you  from  get- 
ting work  done.  Cruise  through  problems 
with  the  math  pckaee  that's  nst,  all- 
purpose— and  easy:  Mathcad  3.1. 

The  one-step  system. 

Mathcad  3. 1  is  much  more  than  just  a 
number-cruncher.  It's  an  integrated  math 


system  that  performs  everything  from  addition 
to  symbolics— easily  and  naturally.  Because  it 
works  the  way  you  think. 

Just  type  your  calculations  anywhere  on 
the  screen— |ust  like  a  scratch  pad— and  you're 
done.  Mathcad  does  the  calculating.  Updates 
answers  when  a  variable  changes.  Graphs  in 
2-Dor3-D.  Even  accepts  bitmapped  graphics. 

A  quick  menu  pick  gives  you  liill  symbolic 


calculation  capabilities.  So  you 
can  do  any  integral,  Taylor 
series,  or  mfinitc  sum  with 
dick-n-drag  simplicitN'. 

Done  calcuiatrng?  Mathcad  prints  out 
prescntanon-qualit)'  documents  complete 
with  equarions  in  real  math  notation. 

Give  your  math  a  hand. 

To  help  you  work  even  faster,  Mathcad  3. 1 
includes  a  Standard  Electronic  Handbook  for 
instant  access  to  hundreds  of  standard 
formulas,  useful  data,  and  commonly- 
used  equations.  Ready  forintcracdvc 
use,  just  click-n-pastc  them  into  your 
work.  Without  ever  opening  a  reference 
book. 

And  now  there  are  three  new 
optional  Electronic  Handbooks* 
cre'ated  with  the  leading  publisher  of 
technical  handbooks:  The  CRC  Materi- 
als Science  and  Engineering  Handbook, 
Machine  Design  and  Analysis  from 
McGraw-Hill,  and  the  Mathcad  Trea- 
sury of  Methtxis  and  Formulas.  Plus 
optional  Applications  Packs  with  modi- 
fiable templates  for  all  major  engineer- 
ing and  .science  fields. 

160,000  people  already 
rely  on  it. 

Mathcad's  the  best-selling  math 
software  because  it  gets  results. 
Here's  how: 

•  Easy  to  Icam  and  use  Microsoft''' 
Windows  or  UNIX  interface 
Mathcad  l.S      •  Fjsy  to  Use  symbolic  calcuUtioas 
3-14-<9  imt.      .  Standard  Electronic  Handbook  witli 
Bcnofss        hundreds  ofuscfiil  built-in  solutions 
Bat  of -s? 


'  Optional  Electronic  Hand- 
b(X)ks  axailablc 

'  DiUcrcnrials,  FFTs,  cubic  splines, 
matrices  and  more 


'  2-D  and  3-D  graphics 

'  Presentation-quality  documentation 


■  Optional  Applications  Packs  with  adaptable  tem- 
plates ibr  Elcctncal,  Mechanical,  Civil  and 
Chemical  Enonccring,  Statistics,  Advanced 
Math,  and  hmmcrical  Methods 

•  PC  DOS  and  Macintosh® 
vcisions  also  available 

Free  demo  disk. 

For  a  FREE  Mathcad 
demo  disk,  or  upgrade 
information,  call  1-800- 
MATHCAD  (or  617-577-1017, 
Fax  617- 577-8829).  Or  sec 
your  software  dealer. 


Electronic 
Handbooks 
available 


I  IMIOKS 
(  I  K  )IC  I 


•pJectronic  Handbooks  require 
Mathcad  3.1  and  Microsoft 
Windt)ws  3.0  (or  higher)  or 
UNIX. 


®  1992  MaihSnft.  Inc. 

TM  jnJ  ®  ftignify  manu^cTurcr't  tndc- 

imri  iir  icpstcfrd  Indcmirk  itspcoivcly. 


l-SOO-MATHCAD 


The  answer  is 

Mathcad 


ICMM 


MathSofit,  Inc.  201  Broadway,  Cambridge,  ma 02139  USA  •  Phone:  1-800-628-4223 •  617-577-1017 •  Fax:  617-577-8829 


AMnlKHanK((U)M617afc 


Eaftni  42  2S 17  77;  FaUaad:  Z<»  9IM«^7677;  tancc:  ISE 1 1 )  M  09  24  00;  C<TK«n:  SoAli^ 

riilliirtiii*"riiminlH«THtll1im^  rrlm  rtliirtrmirili  Ifltniinr  T'  I"  iTirrlinfl- ri^irrmlT'T  II  "I  ll'T  Y  -  1  rirp  Irirntifir  rfHITHfim'  In  -|tl-rlr-|ti-li  r-iti- 'l-'-'-'t  I^A 
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SOFTWARE 

Symbolic  Math 


SUITABILITY  TO  TASK  1 

NIathematica  for  DOS 

POOR     FAIR  GOOD 

EXCEIUNT 

Interactive  mathematics 

•    •  • 

o 

Grapbie* 

•    •  • 

• 

Programming 

•    •  • 

o 

Integration/usabi  I  ity         •   •   o  o 


Mathematica  will  even  animate  a  series 
of  graphics  so  you  can  see  a  dynamical 
system  evolve.  Finally,  Mathematica  has  a 
powerful  set  of  built-in  graphical  primi- 
tives such  as  polyhedrons,  polytopes, 
splines,  and  spirals. 

THE  DOWNSIDE 

Mathematica's  basic  kernel  has  improved 
in  numerous  ways  since  Version  1  .x.  Sym- 
bolic sum  and  recursion  relation  problems 
that  Mathematica,  Version  1.1,  failed  to 
handle  on  our  test  suite  last  time  are  now 
adroitly  calculated  by  Version  2.0.  Yet  de- 
spite its  ambitious  features.  Mathematica 
suffers  from  a  somewhat  flawed  imple- 
mentation. The  kernel  lacks  mathemati- 
cal capabilities  in  some  important  areas, 
and  Mathematica  requires  substantial 
hardware  resources  to  achieve  adequate 
performance.  Moreover,  the  PC  versions 
incorporate  a  copy-protection  scheme 
that  is  anything  but  transparent.  Not  only 
did  it  fail  to  recognize  passwords  with 
QEMM  loaded,  but  in  order  to  access 
Mathematica  easily,  we  eventually  had  to 
reboot  and  run  it  without  the  memory 
management  software. 

While  Mathematica  produced  impres- 
sive results  on  the  graphical  part  of  our 
test  suite  and  did  well  on  medium-size 
problems  that  required  some  program- 
ming, its  performance  on  problems  in- 
tended to  test  the  basic  capabilities  of  its 
kernel  was  disappointing.  The  1 1  prob- 
lems in  this  category  called  for  25  sepa- 
rate calculations.  Mathematica  got  one 
wrong  and  failed  to  provide  an  answer  for 
three  others.  (By  comparison.  Derive  was 
unable  to  provide  one  answer  and  re- 
quired custom  code  for  two  others;  Maple 
V  got  one  answer  incorrect  and  needed 
custom  code  for  three  others;  and  Re- 
duce required  custom  code  for  eight 
problems.) 

While  much  of  the  custom  code  that 
Derive  and  Maple  V  needed  was  for  han- 
dling the  relatively  esoteric  area  of 
Gaussian  integers,  Mathematica's  failings 


were  of  a  more  fundamental  nature.  Its 
performance  was  especially  poor,  for  in- 
stance, in  integration-related  issues. 
Mathematica  failed  to  calculate  an  inte- 
gral that  Maple  V  and  Reduce  handled 
easily.  It  was  also  unable  to  solve  an  ordi- 
nary differential  equation  handled  by  all 
the  other  programs.  While  the  competi- 
tive packages'  inability  to  handle 
Gaussian  integers  is  by  no  means  trivial, 
Mathematica's  problems  are  more  funda- 
mental: Virtually  everyone  who  buys  a 
symbolic  package  will  need  to  use  its  inte- 
gration routines;  a  very  small  fraction  of 
users  will  even  need  to  use  Gaussian  inte- 
gers. Interestingly,  Mathematica  does  fea- 
ture built-in  routines  for  the  latter.  On  the 
other  hand,  Mathematica  is  the  youngest 
of  the  math  products  reviewed  here,  and 
as  it  matures,  these  gaps  are  likely  to  be 
filled  in. 

DOS  INTERFACE 

Compared  with  Maple  V  (and  Mathe- 
matica's own  Windows  version),  Mathe- 
matica's DOS  interface  is  a  bit  on  the 
clunky  side.  Much  like  the  DOSKEY  fea- 
ture in  MS-DOS  5.0,  it  lets  you  toggle 
through  previous  commands  and  edit 
them.  The  F2  key  is  a  shortcut  for  com- 
mand completion:  Type  a  few  characters 
of  a  command,  hit  F2,  and  a  list  of  possible 
endings  appears  from  which  you  can  se- 
lect a  complete  command. 

Manipulating  formulas,  calculations, 

^     FACT  FILE 

Mathematica  for  DOS, 
Version  2.0 

Wolfram  Research  Inc.,  100  Trade  Center 
Dr.,  Champaign,  IL  61820;  800-441-6284, 
2]  7-398-0700 


List  Price:  Standard  version  (for  use  without  copro- 
cessor!, $595:  enhanced  version  (for  use  with 
coprocessor),  $895. 

Requires:  488-based  PC,  3.5MB  RAM  (6MB  to  8MB  rec- 
ommended). 7MB  disk  space  for  program  files,  16MB 
disk  space  for  swap  files,  80386/80387  coprocessor  (for 
enhanced  version),  DOS  3.0  or  later. 
In  Short:  Mathematica  for  DOS  incorporates  a  grand 
conception  with  strong  graphics  and  a  programming  lan- 
guage, but  there  are  some  gaps  in  the  basic  algorithms. 
The  user  interface  is  not  as  easy  to  use  or  as  flexible  as 
the  Microsoft  Windows  version.  Copy-protected. 
^:^§)  ON  READtfl  SERVICE  CARD 


and  graphics  in  Mathematica  for  DOS  can 
be  a  sticky  operation.  Unlike  the  Win- 
dows version,  it  has  no  pull-down  menus; 
it  does  not  provide  a  simple  way  to  gener- 
ate the  necessary  though  sometimes  ar- 
cane commands  needed  to  set  the  options 
involved.  You  can  query  the  kernel  for 
help  about  a  particular  command,  but 

Compared  with 
Maple  V(as  well  as 
Mathematica's  own 
Windows  version), 
Mathematica's  DOS 
interface  is  a  bit 
on  the  clunky  side. 

there  is  no  general  on-line  help  except  for 
one  screen  that  defines  some  of  the  key- 
strokes. Furthermore,  once  you've  en- 
tered commands  designed  to  alter  the 
view  or  appearance  of  a  graphics  image, 
the  changes  can  be  displayed  only  by 
shifting  from  text  to  graphics  mode. 

Officially,  Mathematica  for  DOS  re- 
quires 16MB  of  disk  space  for  a  swap  file 
and  4MB  of  RAM.  You'll  find  perfor- 
mance marginal  with  that  minimum  con- 
figuration. We  recommend  no  less  than 
6MB  to  8MB  of  RAM. 

WINDOWS  INTERFACE 

Thanks  to  its  Notebook  front  end, 
Mathematica  for  Windows  far  outdis- 
tances its  DOS  brother  in  ease  of  use. 
Along  with  the  requisite  pull-down 
menus,  it  features  on-line  help  (although 
it  addresses  only  the  front  end  and  not  the 
kernel)  and  many  text-handling  abilities 
typically  found  in  word  processors  and 
outliners.  Mathematica  for  Windows  also 
displays  graphics  along  with  text,  and 
there  is  a  visually  interactive  viewpoint 
changer  for  3-D  graphics.  It  also  supports 
the  Windows-based  .BMP  and  .WMF  for- 
mats, but  not  .PCX, TIFF,  or  CGM. 

ELEMENTS 

The  intention  of  the  Notebook  front  end, 
as  the  name  implies,  is  that  it  should  be  a 
tool  for  the  distribution  of  technical  docu- 
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SOFTWARE 

Symbolic  Math 


ments  or  notebooks  of  technical  informa- 
tion. Indeed,  some  authors  have  even 
written  books  using  Mathematica  on  the 
Mac  and  NcXT  platforms. 

The  fundamental  unit  of  a  notebook- 
based  document  is  a  cell  in  which  you  can 
place  text,  formulas,  or  graphics.  Cells  can 
use  the  full  array  of  Windows  fonts,  and 
they  can  employ  a  wide  range  of  styles, 
which  are  defined  in  a  master  stylesheet. 
Cells  can  also  be  grouped  to  behave  like 
the  elements  of  an  outline  that  you  can 
collapse  and  expand. 

Alas,  Mathematica  for  Windows  is 
missing  several  elements  of  the  complete 
Notebook  interface,  but  Wolfram  prom- 
ises they  will  be  included  in  Version  2.1. 
Currently,  each  paragraph  can  use  only 
one  font  and  one  style  at  a  time,  and  DDE 
support  is  missing.  Graph  and  Action 
menus  provide  additional  flexibility.  The 
Graph  menu  includes  commands  that 
change  the  way  graphs  are  displayed  (for 
example.  Show  Filled  Area),  commands 
to  convert  a  graph  to  a  metafile  or  bitmap, 
and  commands  to  animate  a  series  of 
graphs  or  align  them.  The  Action  menu 


In  general, 
Mathematica  has 
some  gaps,  but  it 
also  has  more  of  a 
vision  of  where 
symbolic  programs 
should  be. 

includes  commands  to  call  up  the  interac- 
tive 3-D  viewpoint  selector,  to  invoke  a 
color  changer,  and  to  clear  the  command 
history. 

UP  AHEAD 

Wolfram  has  ambitious  plans  for  links  to 
other  programs.  Mathematica  for  Win- 
dows, Version  2.0,  was  supposed  to  have  a 
feature  called  MathLink  to  allow  commu- 
nications between   Mathematica  and 


other  programs,  but  it  has  been  postponed 
until  Version  2.2. 

Mathematica  for  Windows  has  even 
more  extensive  hardware  requirements 
than  its  DOS-based  counterpart.  It  runs 
only  in  386  Enhanced  mode,  and  you'll 
really  need  8MB  of  RAM  and  a  math 
coprocessor  for  adequate  performance. 
Yet  even  though  the  DOS  version  has  vir- 
tually the  same  kernel  as  the  Windows 
version  and  lower  hardware  require- 
ments, you'll  probably  prefer  to  work 
with  the  Windows  version  because  of  its 
superior  user  interface,  which  includes 
both  graphics  (interactive  viewpoint)  and 
text  handling  (notebooks). 

In  general.  Mathematica  has  some 
gaps,  but  it  also  has  more  of  a  vision  of 


SUITABILITY  TO  TASK 

Mathematica  for  Windows 

POOfl     fAlfl     GOOD  ExaiUNT 

IntBracliva  mathamatics 

•  •  •  o 

Grapkict 

•  •  •  • 

Programming 

•  •  •  o 

Intagration/usabilHy 


It's  Automatic 
and  Easy 

SmanPrini  makes 
it  easy  for  several 
computers  to  share 
the  same  primer 
automatically.  Simply  plug 
your  computers  and 
printer  into  SmariPrint. 
Then  send  work  to  the 
printer  exactly  as  before. 

Printer  Busy? 
No  Problem! 

If  the  printer  is  busy, 
SmartPrini's  software 
saves  your  print  data  on 
your  hard  disk  and  sends 
the  data  when  the  printer 
is  available. 

It's  all  automatic.  You 
continue  your  work  as 
usual.  And  compared  to 
printer  sharing  devices  that 
use  expensive  yet  limited 
RAM  buffers,  SmariPrint  is 
half  the  cost. 


Advanced  Printer  Sharing 
at  Half  the  Cost. 


Safe  for 
All  Systems 

SmariPrint  uses 
Hewlett-Packard 
approved  electronic 
switching.  Our  advanc- 
ed circuitry  even  enables 
you"  to  use  long  cables 
(up  to  50'  parallel, 
1000'  senal). 

Call 

1-800-368-7737     Sk>  fc 

We'll  answer  any 
questions  and  FAX  or 
mail  you  complete 
information  immediately. 


COMPUTER  PBODUCTS 

10241BTrjdtmarkS<t«i 
Rancho  Cucamonga.  CA  9 1 7  30 
(714)945-5*00  FAX  (714)  989-2436 


SmariPrint 
at  a  Smart 
Price 

2  Computers  -  $129 
4  Computers  -  $199 
6  Computers  -  $229 


All  SmartPrint  products  are  made  in  the  USA  and  carry  a  full  three  year  warranty 
SmartPrint  is  d(Stnbuted  to  dealers  through  Ingram  Micro  and  can  be  found  or  ordered 
at  most  computer  stores.  Call  for  the  store  nearest  you 


^SmartMnt^ 

Printer  Sharing  System  ^« 
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aerial 


Looks  like  someone  just  discovered 
CD-ROM  with  IVIultiSpin: 

ir:— — -  .1 


^^^^^^^^       The  fastest-spinning  readers  ever.  The 
r'T-  Q       Intersect  "  CDR-74  and  84,  only  from  NEC.  Now 

  they  not  only  have  the  abihty  to  access  large 

amounts  of  information  quickly  and  easily,  but  they  provide 
you  with  endless  Multimedia  possibilities  as  well. 
In  fact,  our  MultiSpin  technology  can  transfer  data  at  a  rate  of  300  kb/sec. 
That's  double  the  speed  of  any  other  CD-ROM  reader.  And,  we  have  designed 
our  readers  to  play  back  video  without  any  pauses  or  lapses  in  motion. 

But  what  happens  to  audio?  Do  human  voices  sound  more  like  beings 
from  another  planet?  Does  music  sound  like  a  record  being  played  at 
the  wrong  speed?  Absolutely  not.  The  amazing  thing  about  MultiSpin  tech- 
nology is  its  ability  to  transfer  data  at  twice  the  speed,  while  maintain- 
ing the  standard  ISO  kb/sec  rate  for  audio  tracks. 

Simply  put,  NEC's  InterSect "  CDR-74  and  84  with  MultiSpin'"  are  the 
speed  champs  of  CD-ROM.  What's  more,  our  CD-ROM  readers  cover 
a  full  range  of  price  and  performance  needs. 

Choose  from  our  external  CDR-74  or  internal  CDR-84,  with  double 
dust  doors  and  socketed  firmware  features.  Or,  if  portability  interests 
you,  choose  our  CDR-37.  All  meet  MPC  Marketing  Council  guidelines 
for  Multimedia  computing,  are  Photo  CD  capable*  and  fully 
QuickTime"  compatible. 

So  next  time  you  hear  the  words  CD-ROM,  think 
MultiSpin!"  And  remember:  it's  hot,  it's  fast,  it's 
only  from  NEC.  And  you  don't  want  to  be  the 
last  on  your  block  to  get  one. 


Because  ^  is  the  way  you  want  to  go. 
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Mathematica  for 
Windows,  Version  2.0 

Wolfram  Rcscanh  Inc.,  llM)  Trade  Ccnler 
Dr.,  Champaign.  IL  61820;  800-441-6284, 

2i7-m-o7(m 


Lilt  Pricw  $995:  upgrade  from  Mathematica  for  DOS. 
Version  2  0.  enhanced  version.  $125 
Requires:  486-based  PC.  im  RAM  18MB  recom- 
mendedl.  7MB  disk  space  for  program  files.  16MB  disk 
space  for  swap  files.  80386/80387  coprocessor.  DOS  3.0 
or  later,  Microsoft  Windows  3  0  or  later 
In  Short:  In  Mathematica  for  Windows,  you  will  find  the 
same  grand  conception  and  programming  language  as  in 
the  DOS  version,  along  with  the  same  gaps  in  the  basic 
algorithms.  The  Notetwok  interface  and  enhanced 
graphics  support  make  this  version  preferable  to  its 
DOS  sibling.  Copy-protected. 

ON  HEADER  SEHVICE  CARD 


where  symbolic  math  programs  should 
be.  The  Microsoft  Windows  Notebook  in- 
terface adds  ease  of  use  to  an  area  of  soft- 
ware riddled  with  complexity.  This  is  one 
great  idea  that  other  math  software  ven- 
dors would  do  well  to  emulate.  And  Wol- 
fram Research's  Mathematica  for  Win- 
dows also  garners  an  A-f-  for  recognizing 
the  power  and  importance  of  graphics  in 
symbolic  mathematical  representation. 

Calcode  Systems 


Reduce 


Reduce,  Version  3.4,  from  Calcode  Sys- 
tems, began  its  life  on  the  mainframe,  and 
is  considered  one  of  the  grandfathers  of 
the  symbolic  mathematical  universe.  To- 
day, it  has  spawned  a 
number  of  versions 
for  Unix  and  VAX 
systems,  and  more  re- 
cently, a  $495  PC- 
based  version. 

On  the  PC,  Re- 
duce features  consid- 
erable though  uneven 
power,  and  it  retains  much  of  the  main- 
frame flavor  of  its  origins.  Its  primary 
strength  lies  in  an  elegant  and  powerful 
programming  language,  but  the  package 
lacks  many  elementary  math  functions, 
such  as  simplifying  radicals  and  definite 
integrals,  and   the   main  program  is 


SOFTWARE 

Symbolic  Math 

wrapped  in  what  can  only  be  called  a  user- 
hostile  interface. 


DOS-LIKE 

When  you  load  Reduce,  it  acts  very  much 
like  MS-DOS,  mimicking  the  operating 
system's  spare  command  line  interface. 
Reduce 's  only  edit  keys  are  a  destructive 
Backspace  and  F3  to  recover  one  previ- 
ous command,  and  the  method  Reduce 
uses  to  bring  an  earlier  command  line  into 
an  editor  makes  Edlin  look  good.  You 
can't  even  manipulate  a  command  with 
cursor  keys.  In  this  default  command-line 
editing  mode,  whatever  information 
scrolls  off  the  screen  is  lost. 

There  is,  however,  a  second  mode 
called  paged  mode.  You  access  it  by  typing 
ON  PAGE  at  the  command  line  and  exit  it 
with  OFF  PAGE.  In  this  mode,  you  can 
save  output  to  a  file  and  scroll  back  to  see 
output  that  goes  off  the  screen,  but  there 
is  a  price.  In  paged  mode,  if  output  ex- 
tends beyond  the  screen.  Reduce  stops 
after  each  full  screen  and  presents  a 
"More"  prompt  before  continuing  onto 
the  next  one. 

Reduce  offers  no  on-line  help,  and  the 
manuals  lack  a  clear  alphabetic  command 
list. The  program  does  not  support  graph- 
ics. However,  a  Microsoft  Windows  ver- 
sion is  under  development,  and  should  ad- 
dress both  the  user  interface  and  graphics 
issues.  While  its  hardware  requirements 
resemble  some  of  the  other  products  that 
are  reviewed  here  (Reduce  requires  a  386 
machine  and  a  minimum  of  2.5MB  of 
RAM,  but  4MB  is  recommended),  it 
doesn't  require  a  math  coprocessor. 

POWER-IF  YOU  CAN  TAME  IT 

Reduce  provides  two  programming  lan- 
guages: a  powerful,  Pascal-like  language 
and  a  lower-level  language  that  is  a  vari- 
ant of  LISP  and  the  language  in  which 
Reduce  was  written.  The  first  language  is 
so  powerful  that  for  our  test  problem  in- 
volving a  linear  recursion  relation,  the 
vendor  supplied  a  26-line  routine  that 
could  solve  any  linear  recursion  relation. 
The  pattern-matching  portion  of  the  lan- 
guage is  good  enough  that  the  solution  of 
the  problem  of  finding  the  formula  for 
tan(x+y)  merely  required  writing  the  for- 
mulas for  sin(x+y)  and  cos(x+y)  and  de- 
fining tan  in  terms  of  sin  and  cos. 

While  powerful,  Reduce's  program- 
ming language  is  difficult  to  use.  For  ex- 


Reduces  built-in  routines 

for  solving  ordinary 
differential  equations  are 
flexible,  but  those  for 

solving  nonlinear 
functional  equations 
are  not. 


ample,  rather  than  just  issuing  a  command 
to  factor  integers,  you  must  first  turn  on 
factoring  with  a  command  that  reads 
"ifactor  on"  and  later  turn  it  off.  If  you 
don't  turn  it  off,  the  next  time  you  ask  Re- 
duce to  factor  a  polynomial,  it  factors  the 
coefficients  as  well. 

While  Reduce's  built-in  routines  for 
solving  ordinary  differential  equations 
are  flexible,  those  for  solving  nonlinear 
functional  equations  are  not.  There's 
nothing  resembling  the  rich  array  of  spe- 
cial functions  found  in  competing  pro- 
grams, and  in  particular,  there  are  no 
Bessel  functions. 

OTHER  ROUTINES 

The  basic  executable  file  is  about  1.2MB, 
but  the  package  includes  optional  librar- 
ies of  mathematical  routines.  Additional 
libraries  are  available  via  electronic  mail 
from  Rand  Corp.,  the  company  that  cur- 
rently employs  Tony  Hearn,  Reduce's 
creator.  Despite  the  amount  of  code, 
many  basic  mathematical  functions  are 
missing.  For  example,  there  are  no  primi- 


F  A  C  T  FILE 


Reduce,  Version  3.4 

Calcode  Systems,  1057  Amoroso  PL, 
Venice.  CA  90291:310-399-7612 


List  Price:  $495. 

Requires:  386-based  PC  or  better.  2  5MB  RAM  (4MB 
tecommendedl,  3MB  disk  space|10M6  disk  space  for  all 
libraries  and  source  code),  DOS  3  0  or  later 
In  Short:  Reduce's  solid  language  is  marred  by  the  ab- 
sence of  graphics,  libraries  that  fail  to  cover  many  basic 
areas,  and  a  poor  user  interface. 
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SOFTW>HE 

Symbolic  Math 

What  does  Reduce 
bring  to  the 
mathematical  table? 
Not  much — 
as  compared  ivith 
other  products 
reviewed  here. 

lives  for  computing  definite  integrals — 
something  every  other  package  reviewed 
here  has — and  most  limits  can  only  be 
done  if  you  use  L'Hospital's  rule  by  hand. 

Among  the  specialized  routines  pro- 
vided with  the  program  are  sets  to  deal 
with  differential  forms,  algebraic  number 
fields,  and  Grobner  bases.  It's  an  eclectic 
collection,  however,  determined  more  by 
what  the  package's  third-party  research- 
ers have  written  over  the  years  than  by 
any  intention  to  provide  expansive,  bal- 
anced functionaUty. 

The  current  answer  to  the  question 
"What  does  Reduce  bring  to  the  math- 


1       SUITABILITY  TO  TASK  1 

Reduce 

POOR     FAIR  GOOD 

EXCaiiNT 

Interactive  mathematics 

•  •  o 

o 

Graphics 

N/A 

Programming 

•    •  • 

o 

Integration/usability 

•  o  o 

o 

ematical  table?"  must  be  "Not  much" — 
as  compared  with  other  products  re- 
viewed here.  Be  that  as  it  may,  program- 
ming languages  are  subjective,  and  they 
often  take  a  long  time  to  learn.  So  if 
you've  already  invested  time  in  learning 
Reduce,  there  may  not  be  a  compelling 
reason  to  switch,  especially  since  a  Win- 
dows version  is  in  the  offing.  And  since  it 
has  a  solid  language  at  its  heart.  Reduce 
could  become  a  serious  competitor  if 
Calcode  Systems  addresses  the  problems 
of  its  limited  function  libraries,  its  inter- 
face, and  its  lack  of  graphics.  □ 

BARRY  SIMON  IS  A  PROFESSOR  AT  THE 
CALIFORNIA  INSTITUTE  OF  TECHNOLOGY 
AND  A  CONTRIBUTING  EDITOR  TO  PC 
MAGAZINE. 


Freed  and  Derfler 
Bridge  the 
Communications  Gap. 


ISBN:  1-56276-037-8 
Price  S29.95 


It's  not  easy  keeping  pace  with  the  fast-changing 
world  of  desktop  communications.  If  all  the  technologi- 
cal advances  and  new  products  have  you  wondering 
what's  really  worth  your  time  and  money,  bridge  your 
communications  gap  with  PC  Magazine  Guide  to 
Modem  Communications.  Whatever  your  budget,  what- 
ever your  technical  know-how,  whatever  your  present 
equipment — Les  Freed  and  Frank  J.  Derfler,  Jr.,  have 
the  answers.  Freed,  the  founder  of  DCA's  Crosstalk 
division,  and  Derfler,  PC  Magazines  networking  editor, 
are  pioneers  in  the  field  of  PC  communications. 
They've  worked  with  and  tested  just  about  every  known 
hardware  option,  software  product,  and  on-line  service. 


Available  at  fine  bookstores,  or  call 

1-800-688-0448 

ext.  1314 


^RESS 


©  1992  Ziff-Davis  Press 
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Introducing  Motorola's 
New  PC  Server. 

Motorola  takes  the  notion  of 
downsizing  one  small  step  fur- 
ther with  our  compact  new 
8120  server  It's  a  powerful, 
RISC-based  PC  server  with  a 
footprint  so  small  it  can  fit  on 
your  desktop.  What's  more,  it 
integrates  seamlessly  into  your 
existing  NetWare  and  LAN 
Manager  LANs.  And  it  offers 
up  to  64MB  of  RAM,  38  MIPs 
of  performance,  and  5GB  of 
storage  to  PC  workgroups  in 
DOS,  OS/2,  even  Macintosh 
environments. 


The  Price  Is  Right, 
Starting  Below  $5,000* 

Only  Motorola  has  the  know- 
how  to  make  a  server  so  small 
and  powerful,  so  affordable. 
Using  fewer  parts  and  more 
efficient  manufacturing  proc- 
esses. Motorola  saves  money 
every  step  of  the  way.  A  savings 
passed  right  on  to  you. 

More  Users,  Less  Real  Estate. 
Your  PC  workgroup  may 
grow  in  complexity,  but  your 
server  won't.  Thanks  to  a  mod- 
ular, user-installable  design, 
adding  users  and  capacity  is  as 
easy  as  stacking  boxes. 


Big  On  Reliability. 

Naturally,  fewer  parts  means 
fewer  problems.  But  when  nec- 
essary, field  service  is  simply 
a  matter  of  swapping  modules. 
Now  that's  the  kind  of  quahty 
and  support  you  expect  from 
Motorola.  And  the  new  8120 
is  just  part  of  our  extensive 
family  of  high  performance, 
RISC-based  network  servers. 

To  put  one  on  your  network 
right  now,  call  Motorola  today. 
We'll  show  your  PC  workgroups 
how  smaller  is  better 

l-800-759-U07ExtPCM 


Now  Motorola  Putsihe 
Client  Serverlhing 
In  Proper  Perspective. 


C1992  MoUiroU  Inc  MiHoniband  the  MiHiin>U  logo  arc  rc^isii  rt  d  ujilriiucks  iil  Miiiiiu>l.i  Iik 

AD  other  brand  or  pmdutt  rumcs  mcntiontxt  arc  imdcnurk*.  or  rt-nisiiTi-d  trjilcmjtks  ot  ihcir  n^pciti w  holdont, 
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2-D   ANIMATION  SOFTWARE 

The  Motion 
Is  the  Message 


m 

r  1 


Animation  adds  splash  and 
content  to  any  message. 
Today  s  software  gives  you 
the  creative  power  to  set  your 
ideas  in  motion,  and  it's  more 
interactive  than  ever  before. 


ore  than  50  years  ago,  Walt 
Disney  Pictures'  Snow  White 
and  the  Seven  Dwarfs  made 
animation  history.  The  success 
of  Disney  Pictures'  Beauty  and 
the  Beast  in  1991  proves  that  animation  is  back — and 
it's  big  business. 

That  message  has  not  been  lost  on  corporate 
America,  where  animation  is  becoming  an  increas- 
ingly important  and  powerful  communications  me- 
dium.These  programs,  which  give  professional  artists 
and  business  users  alike  unprecedented  access  to 
sophisticated  two-dimensional  animation  techniques 


IN     THIS  REVIEW 
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Deluxe  Paint  Animation 

463 

PC  Animate  Plus 
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can  mean  big  business  for  your  business. 

Unlike  photography,  conventional 
movies,  or  live-action  video — which  re- 
quire you  to  point  a  camera  at  something 
real — animation  gives  an  audience  a  win- 
dow into  your  mind's  eye.  You  can  show  a 
client  how  a  new  widget  works  before 
you've  built  the  prototype.  You  can  take 
invisible  events,  like  subatomic  collisions, 
and  make  them  visible.  You  can  even 
model  complex  processes  so  that  the  flow 
of  information  or  the  evolution  of  a  con- 
cept can  be  understood  immediately. 

The  best  animation  adds  meaningful 
movement  to  your  presentations.  Yet  it 
would  be  foolish  to  ignore  the  razzle- 
dazzle  factor:  In  a  world  where  you  must 
often  compete  for  a  client's  attention  be- 
fore you  can  compete  for  his  business,  fly- 
ing logos,  special  effects,  and  MTV- 


6IAPHICS 

2-D  Animation  Software 

inspired  graphics  are  useful  attention- 
grabbing  devices. 

We  selected  six  products  for  inclusion 
in  this  review — Action!(Macromedia), 
Animation  Works  Interactive  (Gold 
Disk),  Autodesk  Animator  Pro  and 
Autodesk  MultiMedia  Explorer 
(Autodesk),  Deluxe  Paint  Animation 
(Electronic  Arts),  and  PC  Animate  Plus 
(Presidio  Software).  Each  allows  you  to 
draw  complex  paths  directly  on-screen 
and  to  work  interactively  with  elements. 
Some  low-cost  programs,  including  The 
Animation  Studio  from  The  Walt  Disney 
Software  Co.,  were  omitted  from  this  re- 
view because  they  concentrate  on  the 
tracing  or  onion-skin  technique  to  the  ex- 
clusion of  all  other  methods.  We  also  re- 
quired that  the  programs  cost  less  than 
$1 ,000;  in  fact,  they  range  in  price  from  a 


Suitability  to  Tasic 

2-D  Animation  Software 

To  test  each  product,  we  created  four 
different  animation  sequences 
specifically  designed  to  simulate 
typical  business  animations  as  well  as 
more  creative  art  films.  The  common 
link  was  a  fictitious  company  called 
Pulsar  Communications  specializing 
in  satellite  transmissions. 

The  company  logo  in  the  opening 
segment  stressed  the  program's  text- 
handling  capabilities. 

This  was  followed  by  a  depiction  of 
satellite  dishes  and  packet  transmis- 
sions that  required  the  program  to 
import  or  convert  bitmapped  pictures 
in  a  standard  file  format  (.PCX),  as 
well  as  to  use  color  cycling  for  the 
motion  effect. 

In  the  third  animation  sequence, 
elliptical  orbits  for  both  the  moon  and 
a  satellite  around  a  rotating  globe 
provided  a  unique  opportunity  to 
draw  irregular  paths,  define  the 
center  of  rotation,  and  work  with 
hierarchical  linking  functions. 

A  fourth  scene,  depicting  sunspot 
activity,  was  designed  to  exercise  the 
program's  painting  functions. 

Finally,  all  of  the  individual 
segments  were  linked  together  for 
playback.  Playback  loops.  Goto 
commands,  and  sound  files  were  all 
added  at  this  stage  of  development. 


SUITABILITY  TO  TASK 


Product  Name 

 POPS     fAlB     GOOD  EXCaiINT  M 

BusiMtt  prawntatiom  9  O  O  O  p 
Craative  animatioa  9    9    O    O  nt 

Muftimailia  control  ^    9    9  O 

CreativB  animation  9    9    9  9 

Multimedia  control  N/A 
N/A — Not  applicable:  The  ptoduct  does  not  perform  this  task 

Since  most  business  presentations  are  created 
on  tight  deadlines,  the  ability  to  generate 
animations  quickly  and  easily  is  a  top  priority,  as  is 
the  ability  to  play  back  those  animations  in  a  variety 
of  environments.  Because  presentations  tend  to  be 
text-intensive,  high-quality  fonts  are  also 
important.  The  ability  to  pause,  stop,  or  branch  to 
another  part  of  the  presentation  is  a  plus. 

A  flexible  creative  animation  package  has 
sophisticated  paint  and  image-acquisition  tools,  as 
well  as  advanced  morphing,  looping,  and  in- 
betvt/eening  techniques.  Palette  optimization 
functions,  including  the  ability  to  create  a  single 
palette  for  several  images,  are  a  must  for 
negotiating  among  Imported  bitmaps. 

If  a  package  has  good  multimedia  control,  it  lets 
you  easily  harness  various  audio  and  video  inputs 
to  enhance  your  animations,  as  well  as  output  to 
video.  Input  types  include  MIDI  files,  waveform 
audio  files,  CD-based  audio,  digitized  video,  and 
analog  video. 
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low  of  $134.95  to  a  high  of  $795. 

There  have  always  been  a  broad  range 
of  animation  programs  on  the  market,  but 
they  weren't  very  interactive.  DOS-based 
screen-show  programs  such  as  Brightbill- 
Roberts  &  Co.'s  Show  Partner  F/X  and 
IBM's  Storyboard  Live!  have  been  the 
mainstay  of  business  animations  for  years. 
These  programs  can  move  animated  ele- 
ments, called  sprites,  across  the  screen.  In 
contrast  with  the  programs  we  reviewed, 
which  use  drop-down  menus  and  dialog 
boxes  to  accomplish  their  magic.  Show 
Partner  and  Storyboard  require  that  you 
create  transitions  and  movements  by  en- 
tering commands  into  a  script. 

In  the  same  way,  many  established  PC- 
based  animation  products  are  command- 
driven  or  require  programming  skills. 
PI  1 ,  from  The  Animated  Software  Com- 
pany, is  popular  among  educators  but  uses 
statements  like  \DRAW  P2,D,C2R33M  to 
paint  a  line.  GRASP  (Graphic  Animation 
System  for  Professionals),  from  Paul 
Mace  Software,  is  often  the  engine  that 
drives  trade-show  demos.  But  GRASP  is 
an  interpreted  programming  language, 
and  so  it  has  remained  a  tool  for  profes- 
sional artists  rather  than  business  users. 

Programs  such  as  GRASP  and  Story- 
board Live!  have  defined  market  niches 
and  earned  a  loyal  following.  For  ex- 
ample, professionals  appreciate  GRASP 
because  animations  can  be  distributed  as 
a  single  executable  file — an  important 
feature  for  self-running  demos.  AT&T 
Graphics  Software  Labs'  $3,290  Rio  Ani- 
mator defines  the  high  end  of  the  PC- 
based  2-D  animation  market.  Rio  Anima- 
tor is  a  menu-driven,  object-oriented 
program  that  outputs  full-color,  broad- 
cast-quality animations  directly  to 
tape — something  the  less  expensive  pack- 
ages don't  do  as  well,  if  they  do  it  at  all. 

Increasingly,  other  product  categories, 
like  presentation  graphics  and  screen 
shows,  are  adding  animation-like  fea- 
tures. Presentation  programs  such  as 
Aldus  Persuasion  and  Claris  Hollywood 
can  create  automatic  builds,  in  which  each 
line  of  a  text  slide  is  added  sequentially. 
Standalone  screen  shows,  such  as  Eclipse 
Technologies'  Madison  Ave.,  concentrate 
on  importing  images  and  adding  transi- 
tion effects  and  sound.  Panorama,  AT&T 
Graphics  Software  Labs'  professional- 
level  screen-show  product,  handles  full- 
color,  broadcast-quality  video  images. 
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ANIMATION  BASICS 

Traditional  animations,  computer- 
based  animations,  digitized  video, 
and  even  Hollywood  movies  all 
work  on  the  same  principle  for  cre- 
ating the  illusion  of  movement. 
When  a  number  of  static  but  sequential 
images  are  displayed  quickly  enough,  the 
human  mind  links  them  together  as  a 
single  fluid  motion.  Generally,  a  rate  from 
10  to  15  computer  screens  per  second  suf- 
fices for  animation. 

In  traditional  animation,  each  frame  of 
a  movie  must  be  hand-drawn.  Althougli 
some  aspects  of  computer-based  anima- 
tion are  still  labor-intensive,  much  of  UK- 
real  grunt  work  is  handled  by  the  solt- 
ware.  For  example,  in  a  traditional  anima- 
tion studio  the  head  artist  draws  only  the 
key  frames  for  a  particular  sequence.  Sec- 
ond- and  third-tier  artists  draw  the 
gradual  changes — or  in-between  frames — 
to  create  smooth  transitions  and  natural 
motion. 

This  process,  nicknamed  tweenin^,  is 
an  automatic  function  of  animation  soft 
ware.  To  move  an  image  from  one  side  of 
the  screen  to  the  other,  you  first  clip  the 
image  to  a  special  buffer — called  a 
eel — and  then  indicate  the  start  and  end 
positions  for  the  move. The  software  auto- 
matically generates  all  of  the  in-between 
frames  to  create  the  illusion  of  mo\e- 
ment. 

The  relationship  between  a  eel  and  i  he 
path  along  which  it  moves  can  get  quite 
elaborate.  In  programs  that  support  mul- 
tiple-frame eels,  for  example,  the  multi- 
frame  eel  of  a  bird  flapping  its  wings  ean 
be  moved  across  the  screen  to  make  tiie 
bird  fly. 

Moreover,  movement  does  not  alw  ays 
involve  "motion."  Sometimes  the  goal  is 
to  create  a  dramatic  wipe  between  scenes, 
or  to  transform  one  color  into  another. 
Animation  programs  handle  these 
moviemaking  tasks  fairly  easily  with 
built-in  wipes,  palette  manipulations,  and 
image-processing  features  that  let  you 
add  real  drama  to  your  films.  For  ex- 
ample, color  cycling  makes  it  easy  to  cre- 
ate blinking  neon  signs  or  the  illusion  ol 
flowing  water. 

These  programs  even  assist  you  with 
the  most  grueling  aspect  of  2-D  ani 
mation — tracing.  Since  each  frame  in  a  2- 
D  animation  is  basically  a  flat  picture,  you 
create  the  illusion  of  a  three-dimensional 
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•  Animation  Works  Interactive 

•  Autodesk  Animator  Pro 


It's  hard  for  an  animation  package  to  serve  two 
masters — the  creative  animator  and  the  business  pre- 
senter. Creative  animation  requires  a  sophisticated 
set  of  paint  and  movement  tools;  the  high  learning 
curve  for  these  tools  can  interfere  with  a  business 


user's  need  to  generate  quick-and- 
dirty  graphics. 

ITie  $495  Animation  Works  Inter- 
active has  easy-to-understand  com- 
mands, vector  paths  that  are  a  brec/e 
to  edit,  and  access  to  scalable  fonts — 
all  the  key  features  a  business  user 
needs.  In  addition.  Animation  Works 
does  a  better  job  than  any  of  the  pro- 
grams we  reviewed  when  it  comes  to 
sophisticated  control  over  presenta- 
tion flow,  incorporation  of  multiple 
media,  and  access  to  external  devices. 
ITie  product's  only  major  drawback  is 
slow  playback,  which  should  be  taken 
care  of  by  the  time  you  read  this. 

Although  Animation  Works'  path 
controls  shine  (it  is  the  only  program  in 
this  roundup  that  supports  true  hierar- 
chical animation),  the  rest  of  its  cre- 
ative animation  capabilities  do  not 
even  begin  to  match  those  of  the  $795 
Autodesk  Animator  Pro. The  sophisti- 
cation of  the  painting  tools  alone  earns 
Animator  Pro  high  marks  tor  creative 
animations:  The  program  is  hard  to 
learn,  but  capable  of  just  about  any 
effect  once  you  have  invested  the  lime. 
The  Poco  interpreter  is  unique  among 
this  group  of  programs;  you  do  have  to 
be  comfortable  programming  in  C  in 
order  to  use  it,  however.  Die  higher- 
resolution  fonts  that  come  bundled 
with  the  package  arc  perfect  ft)r  busi- 
ness users,  and  you  can  also  use  PCL4 
soft  fonts. 

Animator  Pro's  low-cost  relative, 
the  $199  Autodesk  MultiMedia  Ex- 
plorer, isn't  as  powerful  as  Animator 
Pro.  but  it  still  does  a  great  job. The  ef- 
ficient DOS-based  playback  utility 
makes  distribution  a  breeze,  and  more 
sophisticated  playback  is  possible  with 


the  Windows  utility. The  process  of  ac- 
cessing st)und  files  and  using  the  primi- 
tive (but  effective)  synchronization 
tools  is  easy.  A  wide  range  of  sound 
formats,  dialog-box  scripting  func- 
tions, and  fade-in/fade-out  capabilities 
make  this  a  useful  presentation 
program — if  you  dt)n't  mind  its 
MCGA  limitation. 

PC  Animate  Plus  has  mediocre 
paint  tools,  but  if  you  are  willing  to  im- 
port your  images,  you  can  take  advan- 
tage of  the  package's  excellent  set  of 
animation  effects.  It  handles  the  high- 
est-resolution video  modes,  although 
its  fonts  arc  low-resolution.  Hie  play- 
back utility  is  feature  rich,  with  looping 
commands  and  the  ability  to  alter  the 
playback  speed  on  the  lly.  In  addition, 
you  can  (with  programming  help)  ex- 
tend the  playback  utility  to  add 
branching  and  to  trigger  outside  de- 
vices, such  as  CD-ROM  drives. 

Deluxe  Paint  Animation  gets  high 
marks  for  creative  work  simply  be- 
cause its  painting  tools  are  so  good,  al- 
though its  MCG A-only  resolution  may 
put  off  more  advanced  artists.  Like- 
wise, the  product  probably  has  the 
most  accessible  simple  path  controls  in 
the  group.  On  the  other  hand,  its  odd 
typefaces  and  proprietary  file  formal 
make  it  difficult  to  recommend  for  pre- 
sentation work. 

Actionl's  toolset  is  well  suited  for 
business  users — it  is  simple  and 
direct — and  the  text  is  high-quality. 
But  poor  performance,  especially 
when  incorporating  audio,  and  too- 
simple  playback  controls  render  it 
frustrating  for  presenters.  Conversely, 
creative  animators  will  feel  con- 
strained by  the  dearth  of  paint  tools. 
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object  turning  in  space  by  manually  draw- 
ing each  of  the  different  views.  The  most 
efficient  way  to  draw  a  properly  aligned 
series  of  pictures  is  to  keep  tracing  over 
the  image  from  the  previous  frame.  Com- 
puter programs  can  simulate  tracing  pa- 
per, showing  the  previous  (or  following) 
frame  as  a  visual  guide. 

TOWER  OF  BABEL 

The  basic  abilities  to  create  eels,  define 
paths,  trace  the  previous  frame,  and  apply 
special  effects  are  common  to  most  of  the 
dedicated  computer  animation  programs. 
But  you'd  never  know  it,  because  each 
software  vendor  refers  to  these  functions 
by  a  different  name. 

For  example,  Autodesk  Animator 
(part  of  the  Autodesk  MultiMedia  Ex- 
plorer package)  calls  a  multiframe  eel  an 
anim"'  which  is  the  same  as  an 
Animbrush  in  Deluxe  Paint  Animation  or 
an  actor  in  Animation  Works  Interactive. 


6B>PHICS 

2 -D  Animation  Software 

Even  a  simple  feature  like  tracing  has 
several  different  names,  including  blue 
frames,  onion  skin,  and  ghosting.  For  ex- 
ample, PC  Animate  Plus  uses  tweening 
with  the  historically  correct  meaning, 
which  is  the  automatic  creation  of  in- 
between  frames;  Autodesk's  Animator 
uses  the  same  word  to  refer  to  polymor- 
phic shape  interpolation. 

Jargon  is  not  the  only  difference 
among  these  six  products.  They  run  the 
gamut  in  price,  graphics  capability,  and 
ease  of  use.  The  most  important  distinc- 
tion, however,  is  that  four  of  the 
programs — Autodesk  Animator  Pro, 
Autodesk  MultiMedia  Explorer,  Deluxe 
Paint  Animation,  and  PC  Animate 
Plus — are  bitmapped  products,  while  Ac- 
tion! and  Animation  Works  Interactive 
create  object-oriented,  vector-based  ani- 
mations. 

Each  frame  of  a  raster  (bitmapped) 
movie  is  actually  a  collection  of  pixels  that 


change  over  time  and  are  not  easily  ed- 
ited. Once  you  have  painted  or  rendered 
a  motion  effect,  you  have  permanently  al- 
tered the  file.  Vector  animations,  on  the 
other  hand,  consist  of  objects  and  instruc- 
tions, which  are  usually  easier  to  edit  be- 
cause you  can  change  an  object's  at- 
tributes or  reshape  the  path  along  which 
elements  move.  But  the  trade-offs  be- 
tween the  two  technologies  become  even 
more  important  at  playback  time. 

SHOW  TIME! 

Ultimately,  a  program's  working  perfor- 
mance is  secondary  to  playback  speed: 
Without  fast  playback  there  is  only  a  con- 
vulsive series  of  static  pictures.  Raster 
animations  often  deliver  better  playback 
performance  because  they  merely  update 
the  screen.  After  all,  displaying  a  series  of 
images  isn't  processor-intensive,  although 
at  higher  resolutions  it  can  eat  up  valu- 
able RAM  and  give  your  video  card  a  real 


Keyframing  Unlocks  the  High  End 


by  Luisa  Simone 

Animation  software  that  costs  $300 
generally  has  the  same  features  as 
animation  software  that  costs  $3,000, 
with  the  exception  of  keyframing.  Key- 
frame animation  is  most  closely 
associated  with  high-end  3-D  vector- 
based  animation  programs,  such  as 
Topas  Animator,  from  AT&T  Graphics 
Software  Labs,  or  3D  Studio,  from 


Autodesk,  although  it  is  an  integral 
part  of  the  high-end  2-D  product  Rio 
Animator,  from  AT&T  Graphics 
Software  Labs. 

Topas  and  3D  Studio  allow  you  to 
control  the  way  3-D  objects  interact  as 
they  move  through  a  logical  3-D  space. 
Keyframing  lets  you  set  up  the  pivotal 
scenes  (or  the  key  frames)  in  an 
animation,  usually  using  only 


wireframe  representations  of  the 
objects.  The  program  then  generates 
all  of  the  in-between  frames  automati- 
cally and  renders  the  movie  using 
sophisticated  surface  modeling 
techniques  and  anti-aHasing.  These 
programs  are  the  correct  choice  if 
realism  is  your  goal,  because  they  can 
make  any  object  or  scene  look  totally 
believable. 


Working  with  a  flnal  rendered  version  of  an  animation  can  be  Im- 
poMibly  slow,  especially  If  you  are  dealing  witli  3-D  objects,  high- 
resolution  Images,  or  high  color  depths.  To  speed  up  this  process 


you  can  work  with  wireframe  representations  (left)  and  render  the 
entire  sequence  when  it  is  completed  (right).  You  can  also  use  a 
wireframe  representation  as  a  special  effect  in  your  final  product 
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workout.  Raster-based  playback  perfor- 
mance is  not  just  a  matter  of  adapter 
speed  versus  processor  power,  however. 
Lots  of  RAM  can  help:  For  example,  both 
the  Autodesk  products  and  Deluxe  Paint 
Animation  let  you  preload  movies  into 
memory  for  faster  playback. 

Each  time  you  play  a  vector-based 
movie,  on  the  other  hand,  the  program 
must  recalculate  the  direction  of  the  path, 
interpret  any  formatting  commands,  and 
te-create  the  motion  effects. This  proces- 
sor-intensive task  can  make  playback  un- 
acceptably  slow. 

Both  types  of  programs  tend  to  need  a 
lot  of  horsepower.  Even  running  on  a  33- 
MHz  486  system  with  4MB  RAM,  several 
of  the  programs  suffered,  ^th  only  4MB 
of  memory  (the  minimum  required). 
Autodesk  Animator  Pro  will  interrupt 
your  work  flow  while  it  spools  some  por- 
tion of  your  animation  to  disk.  Though 
Action!  and  Animation  Works  Interactive 
require  only  2MB  RAM,  if  you  plan  to 
work  with  Microsoft  Windows  with  Multi- 
media Extensions  to  add  audio  to  them, 
even  4MB  of  memory  is  insufficient. 

Compromises  can  speed  things  up  a 
bit.  For  instance,  you  can  improve  perfor- 
mance by  using  a  16-color  palette  instead 
of  a  256-oolor  palette.  Lowering  the  reso- 
lution and  animating  only  small  portions 
of  the  screen  can  also  result  in  smoother 
playbadt. 

Videotape  is  without  a  douht  the  most 
efficient  way  to  distribute  animations,  es- 
pecially since  it  doesnt  require  any  par- 
ticular hardware  other  than  the  ubiqui- 
tous VCR.  OpUonal  VGA-to-NTSC 
conversion  hardware  allows  you  to  gener- 
ate reasonable-quality  VHS  or  Super 
VHS  tapes.  Action!  even  has  an  internal 
Print  to  Video  command,  although  you 
still  have  to  cue  the  tape  manually. 

If  you  plan  to  have  your  animations 
run  from  floppy  disks,  or  if  you're  going  to 
distribute  th«n  in  that  format,  youll  want 

a  small,  efficient  pl;iyhack  utility— which 
b  more  of  a  problem  than  you  think.  Even 
tilough  Animation  ^HAirks  Interactive  and 
Autodesk  MultiMedia  Explorer  supply 
separate  playback  utilities,  you  still  need 
^Mndows  to  run  them.  PC  Animate  Plus 
requires  that  all  of  its  video  and  sound 
drivers  be  copied  along  with  the  player 
program,  eating  iqp  valuable  disk  space. 

Of  course,  raster-based  programs  arc 
the  real  disk  hogs.  All  of  the  raster  pro- 


grams conserve  disk  space  by  analyzing 
the  individual  frames  in  a  movie  and  sav- 
ing  only  the  deltas — the  changes — 
between  sequential  frames.  Consider 
this:  A  20-fnune  Animator  Pro  file  at  a 
resolution  of  640  by  480  pixels  with  256 
colors  occupies  only 
232K  when  sequential 
frames  are  similar. 
Another  20-frame  flic 
(Autodesk  refers  to  its 
animations  as  flics)  at 
the  same  resolution 
requires  1.2MB  of 
disk  space  when  the 
frames  arc  radically 
different  from  one  an- 
other. Microsoft's 
RLE  (run  length  en- 
coded) file  format, 
whidi  stores  only  the  differences  between 
sequential  frames  in  an  animation  to  com- 
press it,  is  a  standard  format  with  growing 
support. 

■AKINQ  MIVIES 

The  tasks  you  need  to  perform  will  deter- 
mine which  package  is  best  for  you.  Busi- 
ness users  with  text-intensive  presenta- 
tions should  look  for  programs  that 
support  high-resolution  scalable  type  or 
canned  text  effects.  Both  Action!  and 
Animation  Works  Interactive  run  under 
Windows  and  work  well  withlhieiype  or 
Type  1  fonts  (via  Adobe  Type  Manager  or 
Bitstream  FaceLift  for  the  latter). 

Artists  who  want  to  produce  evocative 
images  should  look  for  robust  painting 
tools  and  sophisticated  painting  tech- 
niques like  anti-altasti^  colorizing,  and 
transparency.  Tbese  paint  fiuictions  are 
exponentially  more  powerful  if  they  can 
be  applied  over  multiple  frames.  Only  the 
Autodesk  products  allow  you  to' soften, 
emboss,  or  jumble  images  as  you  render  a 
multiframe  animation. 

If  you  intend  to  import  images  from 

different  sources — canners.  paint  pro- 
grams, or  clip-art  libraries — you  should 
pay  special  attention  to  a  program's  pal- 
ette capabilities.  All  of  the  programs  in 
this  roundup  use  256-color,  indexed  pal- 
ettes. Digitized  photographs,  transpar- 
ency effects,  or  anti-aliasing  techniques, 
however,  require  lots  of  subtle  transition 
shades  in  order  to  look  good.  The  ability 
to  cut  and  paste  colors  or  to  squeeze  an 
image  down  to  its  essential  hues  is  an  im- 


portant feature  if  you  ever  hope  to  recon- 
cile conflicting  palettes 

If  you  need  to  incorporate  your  ani- 
mations into  multimedia  presentations, 
accessing  external  devices,  such  as  sound 
boards,  is  an  important  consideration. 

Animation  Works  In- 
teractive stands  head 
and  shoulders  above 
the  competition  on 
this  score,  because  it 
lets  you  insert  auto- 
matic video  and  audio 
events  or  trigger  them 
with  a  mouse  dick. 
Both  Action!  and  Ani- 
mation Works  also 
support  creator-de- 
fined buttons  that  al- 
low your  audience  to 
navigate  around  a  presentation.  For  a 
higher  level  of  interactivity,  you  have  to 
go  to  a  multimedia  authoring  package, 
sudi  as  Ahnlbch  Corp.'S  Icon  Author.  In 
addition,  all  of  the  products  that  run  un- 
der Windows  take  advantage  of  Multime- 
dia Windows.  Even  PC  Animate  Plus  sup- 
plies no-frills  multimedia  by  supporting 
Sound  Blaster  .VOC  files. 

One  of  the  easiest  ways  to  whip  up  a 
presentation  is  to  use  canned  effects 
whenever  possible.  We  used  Macro- 
media's wonderful  source  tool,  Clip- 
Media;  the  first  volume,  titled  Business 
and  Technology,  contains  royalty-free 
graphics,  animations,  digitized  video, 
sound  efftets,  and  music  files.  Similarly, 
the  globe  in  our  animations  is  part  of  the 
Autodesk  Animator  Business  and  Com- 
munications clip  library.  The  Autodesk 
Animator  format  is  becoming  a  de  facto 
standard.l^o  of  the  non-Autodesk  prod- 
ucts reviewed  here — Animation  Works 
Interactive  and  PC  Animate  Plus— can 
import  or  convert  the  .FLl  and  .FLC  for- 
mats. You  can  convert  and  play  a  Macin- 
tosh-created Macromedia  Director  movie 
under  Windows;  this  support  for  the 
.MMM  format  makes  a  recognized  stan- 
dard for  (Haying  animations  within 
Windows. 

Entering  the  world  of  animation  is  a 
lot  like  junqnng  into  the  deep  end  of  die 
pool.  At  first  you  will  definitely  be  in  over 
your  head,  but  once  you  get  into  the  swim 
you  will  be  buoyed  along  by  your  own 
creativity  and  the  sophisticated  tools  of 
your  animation  software. 
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Macromedia 

Action! 


A  buzz  of  anticipation  accompanied  the 
introduction  of  Action!,  Version  1.0.1,  a 
$495  presentation  program  for  Microsoft 
Windows.  Little  wonder,  since  Action! 
was  developed  by  the  same  company  that 
brought  MacroMind  Director  (now  called 
Macromedia  Director) — and  accessible 
multimedia  computing — to  the  Apple 
Macintosh.  Unlike  its  Mac  sibling,  how- 
ever. Action!  is  specifically 
geared  to  business  users  instead 
of  professional  artists.  And  un- 
like those  of  its  Mac  sibling, 
Action!'s  results  are  mixed. 

Action!  is  built  on  three  pre- 
mises basic  to  business  graphics 
programs.  First,  Action!  uses 
the  slide  metaphor  common  to 
programs  such  as  Aldus  Persuasion  and 
Microsoft  PowerPoint,  in  which  a  thumb- 
nail view  of  your  presentation  allows  you 
to  reorder  slides  with  click-and-drag  ease. 
The  big  difference  is  that  an  Action! 
slide — or  what  Action!  calls  a  scene — has 
a  specific  duration  and  can  contain  ani- 
mated elements. 

Second,  Action!  offers  an  abundance 
of  canned  motion  and  transition  effects. 
Based  on  the  assumption  that  business 
users  are  more  productive  when  they  can 
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Actlonl's  Path  Editor  lets  you  draw  Irregularly 
shaped  paths  interactively.  At  playback  time, 
the  selected  object  moves  along  the  path, 
while  the  program  conveniently  displays 
several  copies  of  the  object  at  various  points 
along  the  way. 


click  on  options  in  a  dialog  box,  the 
program's  one-from-column-A-and-one- 
from-column-B  approach  to  animation  is 
highly  reminiscent  of  older,  DOS-based 
products  such  as  Show  Partner  F/X  and 
Storyboard  Live!  It's  not  the  only  way  to 
animate  elements  within  Action!,  but  it  is 
the  most  accessible. 

Third,  Action!  is  fully  vector-based 
and  object-oriented.  Although  you  can 
import  bitmapped  images,  a  picture  is  al- 
ways treated  as  a  discrete  object. 

The  vector-versus-raster  difference 
is  crucial  to  understanding  Action  !'s 
strengths  and  weaknesses  for 
animation.  Since  most  business 
presentations  still  rely  heavily 
on  words.  Action  !'s  ability  to 
support  scalable  fonts  via 
TrueType  and  Adobe  Type  Man- 
ager is  a  bonus.  This  avoids 
jaggy,  low-resolution  text — a 
problem  common  to  animation 
programs.  In  addition.  Action!  can  import 
Windows  Metafiles,  a  common  export  for- 
mat from  illustration  and  presentation 
graphics  packages.  This  makes  it  possible 
for  users  to  base  animations  on  data- 
driven  charts  generated  with  a  graphing 
package. 

Most  important,  object  orientation  al- 
lows users  to  assign  and  edit  duration, 
movement,  and  transition  effects  like  any 
other  attribute.  So  changing  an  object's 
behavior  is  as  easy  as  changing  its  color. 

For  example,  each 
element  in  an  Ac- 
tion! presentation 
has  three  phases: 
Enter,  Hold,  and 
Exit.  To  slow  an 
object's  entrance, 
you  merely  open 
the  Edit  Object  dia- 
log box  (or  double- 
click on  the  object) 
and  increase  the  du- 
ration of  the  enter 
phase.  Action!  car- 
ries out  the  new  in- 
structions on  the 
next  playback. 
While  in  the  Edit  Object  dialog  box, 
you  can  also  change  other  attributes.  For 
instance,  you  can  attach  sounds — .WAV 
files  or  CD-audio — to  objects  or  turn  any 
object  into  a  button  to  transport  you  to 
other  scenes  in  your  presentation. 
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Action!  also  provides  some  very  inter- 
esting tools  for  creating  sophisticated  mo- 
tion effects.  For  example.  Path  Editor  lets 
you  draw  each  segment  of  a  polyline 
move,  as  well  as  set  the  duration  for  each 
segment  of  the  polyline  path.  Action!  also 
offers  ersatz  hierarchical  animation: 
Group  individual  elements  that  are  mov- 
ing in  different  directions  and  apply  a  new 
motion  effect  to  the  group,  and  on  play- 
back Action!  will  combine  all  of  the  in- 
structions to  create  a  more  complex  ani- 
mation sequence.  Perhaps  the  easiest  way 
to  include  sophisticated  motions  in  your 
presentations  is  to  use  MacroMind  Direc- 
tor movies,  because  Action!  can  import 
.MMM  files  that  have  been  converted  for 
playbacks  under  Windows. 

SLOW  AND  COMPLEX 

Sound  too  good  to  be  true?  It  is.  While 
Action!  brings  some  fresh  ideas  about 
animation  and  multimedia  presentations 
to  the  PC,  the  implementation  is  flawed. 
One  major  problem  is  the  sheer  number 
of  attributes  that  you  have  to  coordinate. 
For  example,  though  the  opening  segment 
of  PC  Magazine  Labs'  test  animation  con- 
tains only  three  objects  and  one  sound 
file,  we  had  to  track  11  different  timing 
attributes  and  remember  which  attributes 
are  playback  control  functions,  which  are 
associated  with  scenes,  and  which  are  ob- 
ject attributes. 

Action!  does  offer  several  tools  in- 
tended to  help  manage  attributes.  An 
editable  time  line  graphically  displays  the 
temporal  relationship  between  the  vari- 
ous elements  in  a  scene.  A  Content  List 
gives  you  both  a  summary  of  each  scene 
and  a  shortcut  to  the  Edit  Object  dialog 
box.  Still,  novice  users  should  rely  heavily 
on  the  supplied  templates,  merely  replac- 
ing the  sample  text  and  pictures  without 
editing  the  timing  sequences. 

Performance  is  the  biggest  drawback 
of  object  orientation.  Like  Animation 
Works  Interactive,  Action!  must  interpret 
and  execute  every  display,  transition,  and 
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DIGITAL 
!     HAS  AN  IMPORTANT 
ANNOUNCEMENT  FOR  PEOPLE 
WHOSE  WORK  TAKES  THEM 
OFF  THE  REATEN  PATH. 


$1 ,795 


I 


r 


WE'LL  BE  THERE 
WHEN  YOU  GET  THERE. 

Desktop  Direct  from  Digital" 

With  Desktop  Direct  from  Digital,  you're  never  alone  on  the  road. 
A  support  team  of  10,000  stands  behind  every  i386'-based,  2OMH2 
DECpc™  32OP  Notebook  Personal  Computer.  Wherever  you  are, 
we're  just  a  free  phone  call  away. 

So  whether  you  need  help  running  Windows in  a  Wisconsin 
coffee  shop  or  advice  on  connecting  a  modem  in  a  midtown  Manhattan 
hotel,  give  us  a  call.  If  we  can't  solve  your  problem  over  the  telephone, 
we'll  send  you  a  repaired  system— even  on  the  road— within  48  hours. 
Even  in  the  unlikely  event  that  your  disk  drive  goes  down  in  Des 
Plaines  or  your  keyboard  comes  loose  in  Kalamazoo. 

Think  of  it  as  travel  insurance  for  your  notebook  computer. 
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PRICED  TO  GO! 

Beat  a  path  to  Digital'"  for  quality  products  at  our  lowest  prices  ever! 


DECpc  320SX 


DECpc  316SX 


Keyboard: 


Mouse: 


Software: 


Microprocessor: 

Intel  386SX  running  at  20MHz 

Memory: 

3MB  Memory 

122MB  IDE  Hard  Disk 
3.5"  1.44MB  Floppy 

Storage: 

Resolution  Mode: 

1024  X  768  SVGA  Adapter 
with  51 2K  Video  RAM 

Display: 

14"  VGA  Color  Monitor 

[  101 -key  Keyt>oard 


Three-button  MouM 


MS-DOS-  5.0  and  MS-Windows'"  3.1 


Display: 


Keytjoard: 


Mouse: 


Software: 


Microprocessor: 

Intel  1386  running  at  I6MH2 

Memory: 

3MB  Memory  (exp  10  13M8) 

122MB  IDE  Hard  Disk 
3.5"  1.44MB  Floppy 

Storage: 

Resolution  Mode: 

1024  X  768  SVGA  Adapter  with 
512K  Video  RAM 

14"  VGA  Color  Monitor 


1 101 -key  Keyt)oard 


1  Three-button  Mouse 


MS-DOS  5.0  and  MS-Windows  3.1 


Selected  Optlonc 

•  Additional  2MB  Memory.  Add  S100  •  1 .2MB  5.25" 
Floppy  Add  S75  •  Upgrade  122MB  Hard  Disk  to  245MB 
Hard  Disk  Add  S200  •  Upgrade  10  14"  Multi-sync  VGA 
Color  Monitor.  Add  SI 00 


Selected  OpUene: 

•  Additional  2MB  Memory  Add  SI  00  •  Additional  4MB 
Memory  Add  S200  •  Upgrade  122MB  Hard  Disk  to  245 
Hard  Disk  Add  S200  •  Upgrade  to  a  1 4"  Multi-sync  VGA 
Color  Monitor.  Add  S100  •  Upgrade  to  a  16'  Multi-sync 
VGA  Color  Monitor  and  1MB  of  VRAM  Add  S600 


DECpc  420SX 


DECpc  320P  Notebook 


Keyboard: 


Mouse: 


Software: 


Microprocessor: 

Intel  486SX  running  at  20MHz 

4MB  Memory  (exp.  to  32MB) 

Memory: 

Storage: 

122MB  IDE  Hard  Disk 
3  5"  1  44MB  Floppy 

Resolution  Mode: 

1024  X  768  SVGA  Adapter  with 
512KB  Video  RAM.  upgrades  to 
1MB  (or  256  color  support 

Display: 

14"  Multi-sync  VGA  Cotor  Monitor 

101-key  Keytraard 


Three-button  Mouse 


!  MS-DOS  5  0  and  MS-Windows  3.1 


Selected  Optlene: 

•  Additional  4MB  Memory.  Add  S200  •  1  2MB  5.25" 
Floppy  Add  S75  •  Upgrade  122MB  Hard  Disk  to 
245MB  Hard  Disk.  Add  S200  •  Upgrade  to  a  16'  Multi-sync 
VGA  Color  Monitor  and  1MB  of  VRAM.  Add  $600 


Microprocessor: 


Intel  3e6sx  mnning  at  20MHz 


Memory: 

2MB  Memory  (exp.  to  8MB) 

40MB  IDE  Hard  Disk 
3.5'  1.44MB  Floppy 

Storage: 

TST  Backlil  VGA 

Display: 

2400  bps  Data 
84-key  Keyboard 

Modem: 

Keyboard: 

Logitech™  TrackMan'  Portable 

Mouse: 

MS-DOS  5  0,  MS-Windows  3.1  and 
Stacker  2.0 

Software: 

Sslected  Options: 

•  Upgrade  to  80MB  Hard  Disk.  Add  S400  •  Upgrade  to 
80MB  Hard  Disk  and  9600  bps  FAX  Modem  Add  S500 

•  Additional  2MB  Memory  Add  S175  •  Additional  4MB 
Memory.  Add  S32S  •  Additional  6MB  Memory.  Add  $475 

•  Extra  Battery  Pack.  Add  $75 
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Foldout  slip-sheet 


1.  Open  the  foldout  page 

2.  Insert  this  sheet  with 

1.  Front  side  touching  the  free  page 

2.  Arrow  pointing  to  the  fold 

3.  Slice  the  folded  edge 


Free  end 
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Back 

Follow  Instructions  on  the  other  side 


Wherever  you  go,  you  won't  miss  any  connections  with  the 
DECpc  320P  Notebook.  That's  because  the  320P  comes  standard  with 
a  2400  baud  modem  so  you  won't  get  behind  in  answering  your  MCI 


Notebook  Personal  Computer  is  the  most  comfortable  to  use  on  the 
market  today,  while  the  components  inside  are  the  hottest.  We  started 
with  the  Intel'"  386sx''' processor  and  the  built-in  2400  baud  modem 
(optional  data/FAX  modem).  Because  we  don't  believe  you  should  have 
to  sacrifice  power  for  portability.  ___rz3  / 


memory  expandable  to  8MB— plenty  of  room  for  running  multiple 
Windows  applications.  For  extra  oomph  in  spreadsheet  recalcs,  we 
made  room  for  an  optional  80387sx"*'Math  Coprocessor.  Then  we  added 
a  40MB  (optional  80MB)  hard  drive  and  a  3.5"  Floppy  diskette  drive  for 
ample  storage— with  DOS'""  5.0  and  Windows  3.1  pre-installed.  We 
topped  off  the  chassis  with  the  Triple  Super  Twist  (TST)  Backlit  VGA 
display— that  puts  Windows  on-screen  without  an  aggravating  blur. 
We  built  an  AC  adapter  to  weigh  less  than  a  pound— so  it's  easy  to 
carry  around-<^«^/ we  added  the  Logitech'""  TrackMan®Portable,for  FREE. 
We  even  included  a  three-hour  plus  battery  life  to  keep  you 


Mail -or  get  cut  off  from  your  company  database. 


And  at  $1,795,  the  DECpc  320P  Notebook  is 
priced  to  go.  Fast. 

Wto  put  it  all  on  the  table.  The  20MHz  DECpc  320P 


Next,  we  made  the  standard  2MB  _ 


up  and  running  even  when  you're  away  from  it  all. 

So  call  Desktop  Direct,  before  you  go,  anywhere. 


To  order,  just  call.  And  don't  forget  to  ask  at)out  our  complete 
line  of  software,  accessories  and  peripherals. 


FAX  toll  free  to  1-800-524-5694 


I! 


and  we'll  send  you  a  special  system  recommendation. 
Or  call  1-800-722-9332  and  we'll  recommend  by  phone! 


Your  Name  

Tiric  

Company  Name  ,.  

Address   

Ciiy,  State,  Zip  ,  

YiHir  Telephone  No.    Your  FAX  No. 


Contact  me  regarding: 


For: 


Which  of  these  gntphics-orienced  applications  best  describes 
your  needs:"  (Check  all  that  apply) 

O  Desktop  Publishing        O  CAD/CAM  O  Animation 

O  Realtime  Modeling  O  image  Processing 
O  AutoCad  O  Business  Graphics 

How  many  people  work  in  your  group,  department 
or  small  business/ 

O  Less  than  H)       O  10-20         O  2()->5        O  More 
Is  your  desktop  operating  system; 

O  DOS  O  DOS  with  Windows  O  OS/2 

O  MAC  O  UNIX  " 

O  VMS  O  Other 


O  DECpc  i486  and  i486sx  based  systems 
O  DECpc  1386  and  i386sx  based  systems 
O  The  DECpc  320P  Notebook 
O  The  Desktop  Direct  Catalog 


Choosing  the  right  PC  made  simple: 


I  am  interested  in  a: 

386         486         Other  Not  Sure 

How  many  applications  will  your  PC(s)  run  in  a  typical  workday/ 
How  many  PCs  do  you  anticipate  purchasing  over  the  next 
12  months.'' 

Are  you  interested  in  leasing?  Yes  No 

Immediately  1-3  months 

3-6  monihs  6-12  months 


What  best  describes  the  type  of  work  the  system  will  be  used  tor.'' 
(Check  all  that  apply) 
O  Word  Processing 
O  Database  (filing  records) 
O  Retail  Store  Management 
O  Education 
O  Engineering 
O  Scientific  Research 
O  E-Mail 


O  Order-entry 
O  Financial  Calculations 
O  Desktop  Publishing 
O  Design  (CAD/CAM) 
O  Industrial  Process  Control 
O  Software  Development 
O  Other  industry-specific 
applications  (please  specily) 


LAN  Communication: 


How  many  PCs  do  you  have  installed.'   

From  how  many  manufacturers.'' 

What  kinds  ot  connections  does  your  PC(s)  require? 

(Check  all  that  apply) 

O  Links  with  other  PCs  in  the  immediate  surroundings 

O  Connection  to  the  local  area  network  (LAN)  throughout  a  building 

O  A  line  cu  a  host  system  in  a  remote  location 

What  kind  of  media  (cable)  is  usc-d  in  your  LANs  today.' 

What  is  the  networking  software  now  being  used  in  your  company? 


What  kind  of  host  system  will  your  PC  communicate  with? 
O  Digital       O  IBM       O  Other 


What  kind  of  service  do  you  need'; 


O  On-Site  Hardware  Support 
O  Telephone  Supiwrt 
O  FAX  Hotline 


O  Software  Support 
O  Training 


How  many  of  your  users  take  portables  on  the  road? 
Do  you  currently  have  a  service  contract(s)  for  your  PCs.'' 
O  Yes  O  No 

How  many? 

l>)es  your  service  provider  offer  Multivendor  Support? 
O  Yes  O  No 


Desktop  Direa 

JL-pvF  ROM] 


To  order,  just  call.  And  don't  forget  to  ask  about  our  complete 
line  of  software,  accessories  and  peripherals. 


1-800  PC  BY  DEC 


See  Di^itdl's  other  jds  in  this  issue.  Ciriic  Re,idcr  Ctxiel 


•pv  F  R  O  M  1 

I  )l(Jlf'/ll  1(1-800-722-9332)'^'®^®®'^^'^''®"*^®  ATQ  when  you  cal 
i^l^l UU.  ^  '  Mon.-Fn.  8:30am  to  8:00pm  (ET)  
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GRAPHICS 


move  command  each  time  you  step 
through  a  scene.  The  result  is  a  frustrat- 
ingly  slow  response  during  both  movie 
creation  and  playbacic;  the  movement  of 
objects  across  the  screen  is  downright 
twitchy.  Even  worse,  you  will  find  that 
sounds  and  movements  alternately  start 
and  stop  as  they  vie  for  processor  time 
and  RAM. 

Further,  we  could  not  properly  com- 
plete the  test  animation  because  of  sev- 
eral other  program  limitations.  For  ex- 
ample, it  proved  impossible  to  have  the 
satellite  pass  in  front  of  the  globe  because 
the  globe  is  an  imported  Macromedia  Di- 
rector .MMM  movie  file,  which  could  not 
be  layered  underneath  other  objects  (ex- 
cept other  .MMM  files). 

Currently,  Action!  walks  the  fine  line 
separating  business  graphics  from  anima- 
tion programs.  The  forthcoming  Version 
2.0  crosses  the  line  into  businessland 
thanks  to  full-blown,  data-driven  charting 
functions.  Macromedia  (the  new  com- 
pany name  reflects  the  recent  merger  of 
MacroMind,  Paracomp,and  Authorware) 
also  promises  to  support  MIDI  (Musical 
Instrument  Digital  Interface)  sound  and 
to  provide  a  separate  and  faster  playback 
utility  (notable  omissions  from  the  cur- 
rent version). 

Macromedia's  30-day  money-back 
guarantee  demonstrates  the  company's 
confidence  in  Action!,  but  PC  Magazine 
must  withhold  its  vote  of  confidence  until 
Action!  improves  both  its  presentation 
management  tools  and  playback  perfor- 
mance. 


FACT  FILE 


Action!,  Version  1.0.1 

Macronicilia.  OtH)  Townscml.  Sun  iraitciscn. 
CA  94103: 41 5-442-()2(W:  fax.  415-442-Om) 


List  Price:  $495 

Requires:  386SX  based  PC  or  better,  2MB  RAM.  1MB 
hard  disk  space.  VGA  display.  Microsoft  Windows  3  < 
4MB  RAM.  9MB  hard  disk  space.  256  color  graphics 
adapter.  Microsoft  Windows  with  Multimedia  Exten- 
sions and  compatible  sound  card  recommended 
In  Shoit  Action!  will  appeal  to  business  users  who 
want  to  add  movement,  special  effects,  and  sounds  to 
their  presentations  with  point-and-click  ease  Slow  per- 
formance and  poor  playback,  however,  mar  an  otherwise 
interesting  product 

ON  RtAOER  SERVICE  CARD 


2-D  Animation  Software 

Gold  Disk  liu . 

Animation  Worl(s  Interactive 

Animation  Works  Interactive,  Version 
1.02,  shows  all  the  signs  of  becoming  a 
classic  animation  product.  The  powerful 
tools  in  Gold  Disk's  animation  program 
let  you  add  movement,  sound,  digitized 
video,  and  even  interactivity  to  imported 
images.  More  important.  Animation 
Works  implements  these  tools  so  well  that 
even  difficult  techniques  and  concepts  be- 
come easy  to  master.  Best  of  all, 
it  costs  only  $495. 

Animation  Works  takes  a  di- 
vide-and-conquer  approach  to 
moviemaking  by  supplying 
three  separate  modules:  the 
Background  Editor,  the  Cel 
Editor,  and  the  Movie  Editor. 
You  use  the  Background  Editor 
and  the  Cel  Editor  to  import  and  prepare 
bitmapped  images  for  use  in  the  Movie 
Editor.  One  word  of  warning:  These  two 
modules  are  intended  to  edit  pictures  you 
create  with  other  programs.  So  while  they 
are  strong  on  import  filters  and  manipula- 
tion functions,  neither  is  up  to  the  job  of 
creating  images  from  scratch. 

For  example,  you  can  import  .BMP, 
.PCX,  RLE,  and  even  Autodesk  Anima- 
tor .FLI  files  into  the  Cel  Editor,  and  then 
rotate.  Hip,  or  size 
the  pictures  across 
multiple  frames. 
But  once  you  get 
past  creating 
simple  outlines, 
you  will  find  the 
painting  tools  defi- 
cient. You  can't 
create  gradient  fills 
for  foreground  ele- 
ments or  employ 
any  special  paint- 
ing techniques, 
such  as  blend  or 
soften.  If  you  use 
the  zoom  tool,  you 
will  find  yourself  facing  an  old-fashioned 
fat-bit  editing  window.  The  Cel  Editor 
does  provide  an  onion-skin  function  to 
help  you  trace  the  previous  frame,  how- 
ever. 

The  advantages  of  working  with  sepa- 
rate modules  become  apparent  when  you 


proceed  to  the  Movie  Editor.  In  contrast 
with  the  Background  and  Cel  Editors,  the 
Movie  Editor  is  vector-based  and  object- 
oriented.  This  enables  you  to  create,  edit, 
and  enhance  paths  easily.  In  turn,  paths 
control  the  movement  of  actors — which  is 
Animation  Works'  term  for  multiframe 
eels — in  your  presentation. 

Instead  of  drawing  tools,  the  Movie 
Editor  toolbox  contains  pathing  func- 
tions. If  you've  ever  used  a  vector  draw- 
ing program,  however,  you  will  find  that 
most  of  the  path  tools  work  identically. 
For  example,  the  straight  line,  freehand, 
curved,  and  closed  polygon 
tools  operate  by  simply  clicking 
and  dragging  the  mouse  in  or- 
der to  generate  a  path  along 
which  the  current  actor  moves. 

Whenever  a  pathing  func- 
tion might  be  too  complicated 
to  manipulate  directly,  a  dialog 
box  pops  up  to  make  things 
easier  for  you.  For  instance,  after  you 
draw  a  path.  Animation  Works  presents 
you  with  a  dialog  box  where  you  indicate 
the  number  of  frames  for  the  motion  ef- 
fect. In  the  same  way,  one  of  the  toolbox's 
more  sophisticated  functions — the  Grav- 
ity tool — appropriately  lets  you  draw  the 
starting  point  and  direction  of  a  path  on- 
screen. The  path  is  actually  determined 
by  parameters,  however,  such  as  G-force 
and  initial  speed,  that  you  set  in  an  associ- 
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The  Magnetize  command  on  Animation  Works 
Interactlve's  Path  menu  allows  you  to  create 
hierarchical  motions  almost  effortlessly.  Here 
a  child  (the  satellite)  is  linked  to  a  parent 
(earth)  and  will  orbit  around  the  earth  even 
as  the  earth  spins  along  on  Its  own  elliptical 
path. 
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PDwerPoint  3.0.  Because 
deserves  a  great  pres 

ideas.  But  having  an  idea  and  com- 
municating an  idea  are  two  entire- 
ly different  things.  Which  brings  us 
to  our  point.  Or  rather,  PowerPoint! 
How  do  you  turn  your  ideas,  the 
points  that  you  want  to  make,  into 
powerfijl,  convincing  presentations? 

Consider  Microsoft'  PowerPoint  i 
presentation  graphics  program  for  ■ 

Inside  die  50  United  States,  call  (800) 5411261,  Department  Y25:  outside  the  50  United  Stales,  call  (206)  936-8661.  Customers  in  Canada,  call  (800) 563-9048.  ©  1992 Micmsc^  Corporation.  AU  ri^  reserved. 

Cli  dterial 


Its  been  said  that  the  most  val- 
uable currency  in  the  '90s  will  be 


With  our  unique  ^uipe  Tbol,  you  needn  'the  an  artist  to  easify  create  terrific  diagrams  that 
result  in  eye-catching,  professional  overheads,  35mm  slides  or  on-screen  presentations. 


agreatidea 
eiiatioa 


Windows™  or  the  Macintosh!  It  will 
help  you  get  your  ideas  down,  and 
help  you  organize  exactly  what  it  is 
you  want  to  say.  Secondly,  it  will  as- 
sist you  in  making  certain  all  of  your 
presentation  materials  not  only  look 
great,  but  make  a  very  strong  busi- 
ness impression  as  well. 

Let  !S  begin  with  the  ideas.  First 


you  want  to  get  them  down.  With 
PowerPoint,  you  can  work  out  your 
entire  presentation  in  Outline  View 
Or  you  can  develop  your  thoughts 
right  on  your  slides.  The  next  step 
is  to  graphically  express  those  ideas. 
With  PowerPoint,  your  choices  are 
astounding.  Over  150  templates 
you  can  easily  apply  at  any  time  to 
give  your  presentation  a  profes- 
sional look.  A  ShapeTbol  that  lets 
you  easily  create  diagrams  from  a 
palette  of  commonly  used  shapes. 
Plus  84  styles  of  graphs,  including 
3-D  graphs  that  rotate.  And  with 
the  Slide  Master  feature,  you  can 
easily  make  last-minute  changes  to 
your  mas- 
ter slide 
(like  add- 
ing a  logo, 
for  exam- 
ple), and  all 
your  other 
slides  will  automatically  change.  So 
only  one  change  is  necessary. 

Now  everything  is  in  place.  Ev- 
erything makes  sense.  Everything 
looks  terrific.  So  go  ahead.  Feel  confi- 
dent about  your  presentation.  After 
all,  now  it's  as  great  as  your  ideas. 

If  you'd  like  to  hear  more  about 
the  PowerPoint  program,  including 
our  90-day  money-back  guarantee, 
call  (800)  541-1261,  Dept.  Y25.0r 
visit  your  nearest  Microsoft  reseller. 

Miaoso/t 

Making  it  easier 


s 

> 
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PbwerPoint  is  a  part  of  the  Microsoft  family 
of  intrgmted  soflwarr  products  for  the  WiruUnes  3.1 
and  the  Macintosh  operating  systems. 


Prinlid  im  the  Unifd  States  e/Ammea.  Microscfl  mid  PontrPoinI  an  registered  trademarks  and  Windows  is  a  trademark  of  Micrasqfl  Corporation.  Macintosk  is  a  registered  trademark  of  Apple  CompHler.  Inc. 


ated  dialog  box.  Because  the  program 
displays  all  of  the  nodes  in  a  selected  path 
simultaneously,  changing  the  shape  of  a 
path  is  as  simple  as  selecting  a  node  and 
dragging  it  to  a  new  location. 

Business  users  will  get  a  lot  of  use  out 
of  the  Text  Transition  tool,  which  allows 
you  to  place  type  elements  in  their  ending 
position  and  then  apply  motion  effects. 
Using  the  Text  Transition  tool  limits  you  to 
canned  effects,  but  it  does  allow  you  to 
access  any  Windows  font,  including  scal- 
able TrueType  and  Type  1  typefaces  (via  a 
type  manager). 

DIRECTING  THE  ACTORS 

Animation  Works  also  provides  elegant 
tools  that  help  coordinate  the  movement 
of  several  different  actors.  Impressively, 
you  can  change  the  way  paths  are  layered 
on-screen — to  create  the  illusion  of  ob- 
jects passing  behind  or  in  front  of  one 
another — by  sending  one  segment  of  a 
path  backward  in  the  stacking  order  and 
another  segment  of  the  same  path  for- 
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ward  in  the  stacking  order.  Even  complex 
animation  effects,  like  hierarchical  mo- 
tion, are  easy  to  understand  and  even 
easier  to  achieve.  Linking  the  satellite's 
orbit  to  the  earth's  elliptical  path  in  our 
test  animation  required  only  three  mouse 
clicks. 

There  is  only  one  major  limitation  to 
the  paths  you  can  create.  Paths  are  always 
linear  and  always  reside  in  the  x  and  y  di- 
mensions, so  you  cannot  create  spins  or 
change  the  size  of  an  actor  from  within 
the  Movie  Editor.  Also,  to  change  the  di- 
rection of  a  path  (ping-pong  or  backward, 
for  example)  you  must  manually  re-cre- 
ate the  vector.  You  can,  however,  create 
these  effects  using  the  Cel  Editor.  On  our 
tests,  we  produced  a  multiple-frame  actor 
complete  with  a  spin  and  a  size  change  in 
order  to  create  the  illusion  of  a  satellite 
getting  smaller  as  it  traveled  back  in 
space.  We  then  chose  the  Ping-Pong  eel 
sequence  to  return  the  satellite  to  its 
starting  size  by  the  end  of  the  orbit.  But 
the  limited  power  of  the  Cel  Editor's 


painting  functions  caused  rasterization  on 
the  rotated  and  resized  versions  of  the 
satellite  image. 

Despite  its  reliance  on  vector  paths. 
Animation  Works  is  still  a  frame-based 
animation  program,  which  makes  it  easy 
to  navigate  your  movies.  In  addition  to 
the  current  picture,  a  frame  can  contain 
events  that  occur  automatically  when  you 
play  the  movie.  These  events  include  new 
backgrounds,  wipes,  loops,  pauses,  and 
playback  of  sound  or  digitized  video.  Ani- 
mation Works  provides  simple  dialog 
boxes  to  access  MIDI,  .WAV,  and  CD-au- 
dio. You  can  save  yourself  some  heart- 
ache if  you  contact  Gold  Disk  about  its 
new  MCI  interface  before  you  try  to  in- 
corporate digitized  video  into  your  pre- 
sentations. 

In  addition.  Animation  Works  lets  your 
audience  trigger  any  of  these  events  by 
using  the  keyboard  or  clicking  the  mouse. 
This  sophisticated  level  of  interactivity 
can  include  playing  sounds  or  video  on 
demand.  It  is  also  very  easy  to  achieve, 


Every  Movement  Has  a  Meaning  of  Its  Own 


anti-aliasing  A  process  that  makes  jagged  lines 
appear  smoother  by  using  intermediate  colors  along 
the  boundaries  of  objects. 

cal  Short  for  celluloid.  In  traditional  animation,  clear 
sheets  of  plastic  (eels)  were  stacked  on  top  of  one 
another  to  form  a  complete  picture  (or  frame)  and 
then  photographed.  In  computer-based  animation 
programs,  a  cel  is  an  image  clipped  from  all  or  part  of 
a  frame.  Some  animation  programs  can  create 
multiframe  eels. 

color  cycling  Flashing  through  a  set  of  predefined 
colors  to  give  the  appearance  of  motion. 

compositing  An  editing  technique  that  pastes  one 
animation  over  another. 


I  An  individual  picture  representing  a  moment  in 
time.  A  series  of  frames  displayed  in  sequence  forms 
a  movie. 

frames  per  second  The  unit  of  measurement  used 
to  indicate  the  proper  playback  speed  for  an 
animation.  Typically,  PC-based  animated  movies  play 
at  1 0  to  1 5  frames  per  second.  Jiffy  is  a  way  to  control 
playback  speed  that  inserts  pauses  between  the 
individual  frames  of  an  animation. 


in  slow/out  slow  In  computer-based  animation,  an 
automatic  effect  that  accelerates  or  decelerates  a  cel 
while  moving  it  across  the  screen  to  achieve  more 
natural  motion. 

in-betweening  Also  known  as  tweening. 
Traditionally,  this  is  the  process  of  manually  creating 
all  transitional  frames  in  order  to  give  the  illusion  of 
movement.  Computer-based  programs  can  generate 
in-between  frames  automatically.  See  morphing. 

key  color  A  term  borrowed  from  video-editing 
systems.  A  color  chosen  to  be  clear  or  transparent 
during  paste  operations  and  compositing.  It  is  usually 
applied  to  eels  so  that  the  foreground  image  within 
the  cel  is  visible,  but  the  background  color  is 
transparent. 

masking  Protecting  parts  of  the  current  screen  image 
so  that  ink  cannot  be  applied. 

morphing  Short  for  metamorpl)osing,the  process  of 
automatically  transforming  one  shape  into  another 
over  a  specified  range  of  frames  (for  instance, 
changing  a  square  into  a  circle).  Morphing  is  similar 
to  the  polymorphic  blending  found  in  vector-based 
drawing  programs.  Some  programs  refer  to  morphing 
as  tweening. 


onion  skin  To  display  a  faint  copy  of  the  previous  cel 
while  editing  the  current  cel  to  match  object  positions 
precisely  or  create  an  accurate  trace.  Automatic  blue 
frame  is  a  similar  technique  in  which  the  previous  (or 
following)  cel  is  displayed  in  light  blue. 

pathing  Determining  the  motion  of  an  object  by 
mapping  out  the  path  it  will  follow  over  a  specified 
range  of  frames. 

ping-pong  To  move  an  element  or  play  an  animated 
sequence  forward,  backward,  and  then  forward  again 
repeatedly. 

wipes  Also  known  as  transition  effects.  Wipes  are 
methods  of  ending  one  scene  and  moving  to  another. 
They  clear  the  screen  in  one  of  several  ways, 
including  fade-outs,  white  flashes,  and  sweeps. 

X,  y,  z  screen  coordinates  In  2-D  programs, 
locations  within  a  coordinate  system  based  on  the 
number  of  pixels  displayed  on-screen.  The  x  and  y 
dimensions  are  based  on  the  width  and  height  of  the 
screen  (for  example,  540  by  480  pixels),  respectively. 
The  /dimension  simulates  the  third  dimension,  or 
depth.  For  example,  an  object  moving  along  the  z 
dimension  will  become  smaller  and  appear  to  be 
traveling  back  in  space. 
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Announcing  Audioport™  from  Media  Vision.  A 
high  performance  audio  device  for  PCs  on  the  go. 

Now  take  PC  sound  beyond  the  city  limits.  And  the  Hm- 
its  of  your  imagination.  With  Audioport  —  an  innovative 
way  to  bring  the  jK)wer  of  sound  to  your  PC  —  anywhere. 

With  Audioport's  unique  design  and  proprietary 
Transportable  Sound'-technology,  it  can  be  carried  from 
computer  to  computer.  And  installed  on  any  IBM  PC/AT, 
PS/2  or  Notebook  machine  with  a  parallel  port 

It's  mobile.  It's  mini.  It's  easy  as  a  mouse. 

Now  you  don't  have  to  open  your  PC]  for  PC  sound.  In 
fact,  if  you  can  coruiect  a  mouse,  you  can  connect 
Audioport.  Just  plug  it  in.  Also,  it's  so  light-weight  and 
compact  it  actually  fits  into  your  shirt  pocket. 

Yet  it's  power  packed.  With  its  high  quality 
built-in  speaker,  inputs  for  headset  or  external 
speakers,  ¥M  synthesis  capability  —  plus  sup- 
port for  Windows  3 . 1 "  and  Lotus 
f  ^  Sound™ —  you'll  be  able  to  do  it 

ij^Tv^Bjf      all.  Like  take  advantage  of  the 
■f     ■  .-^f     many  business,  entertainment, 

educational  and  multimedia  appli- 
cations on  the  market  today. 

Media  Vision,  47221  Fremont  Blvd.,  Fremont,  C:A  94538.  .S1O-770-860O,  FAX:  .^lOwTO-'^SW 
.'\udioport.  Transportable  Sound,  and  Media  Vision  are  trademarks  of  Media  Vision,  Inc.  All  other  trademarks  and  registered  trademarks  are  owned  by 

their  respective  companies.  ©  1992,  Media  Vision,  Inc. 


And,  it  comes  bundled  with 
many  useful  software  applica- 
tions. Including  Lotus  Sound 
and  Pocket  Recorder  " —  two 
Windows  applications  that  ;ill<> 
you  to  record  and  play  digitized 

.sound.  SB2AP'" —  a  TSR  program  that  provides  AdLib  " 
and  Sound  Blaster  "  compatibility  on  386SX  and  higher  fea 
tured  computers.  In  addition.  At  Your  Service  " —  an  ani- 
mated, talking  calendar  for  Windows  Graphical 
Environment  with  Multimedia  Extensions  1 .0. 

Hit  the  road  with  AC/DC.  And  more. 

Because  Audioport  is  battery  powered,  you'll  get  miles 
and  miles  of  .sound.  It  operates  either  on  4  AAA  batteries, 
or  a  +6V  battery  eliminator  for  extended  use.  And,  of 
course,  the  AC  power  adapter  is  included. 

Plu.s,  Audioport  has  made  all  this  PC  portability  and  ease 
easy  to  afford.  So  call  1-800-845-5870  now.  And  expe- 
rience incredible  PC  sound.  Wherever  you  go. 
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because  you  simply  attach  the  event  to  an 
actor's  path  instead  of  to  a  frame. 

Right  now.  Animation  Works'  biggest 
problem  is  performance.  When  you  are 
creating  animation, 
you  must  keep  all  of 
the  actors  in  your 
movie  available  as 
resources.  This  lets 
you  quickly  switch 
between  different 
actors,  but  it  also 
eats  up  valuable 
RAM  and  slows  down  response  time. 

Equally  as  serious,  the  package's 
player  program  (a  utility  that  lets  you 
freely  distribute  your  movies)  is  unusually 
awkward  and  often  slow.  The  awkward- 
ness stems  from  the  fact  that  you  must  la- 
boriously copy  several  dynamic  link  li- 
braries (DLLs)  as  well  as  the  executable 
program  file  to  a  floppy  disk  in  order  to 
play  back  your  animations.  And,  as  with 
Action!,  the  other  object-based  package 
we  reviewed,  each  time  you  play  a  movie 
Animation  Works  must  interpret  the  in- 
structions for  each  actor  and  re-create  the 
motion  effects. 

Don't  misunderstand:  Animation 
Works  makes  a  valiant  attempt  to  play 
back  movies  correctly.  For  example,  the 
program  had  no  trouble  playing  both 
movie  and  sound  files  simultaneously  The 
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Animation  Worlw 
Interactive 

POOR     FAIR     GOOD  EXCELLENT 

Biisinns  presanMions 

•     •  • 

• 

Creative  animation 

Multimedia  control 

•     •  • 

• 

FACT  FILE 


Animation  Works 
interactive.  Version  1.02 

Gold  Disk  Inc.,  5155  Spectrum  Way, 
Mississauga,  Ontario,  Canada  L4W5AI; 
800-465-3375,  416-602-4000; 
fax,  416-602-4001 


List  Price:  $495 

Requires:  288-t)ased  PC  or  better.  2M8  RAM.  2MB 
hard  disk  space,  VGA  display,  DOS  3.3  or  later,  Microsoft 
Windows  3.x.  386-based  PC  or  better,  5MB  hard  disk 
space,  Microsoft  Windows  with  Multimedia  Extensions 
and  compatible  sound  board  recommended. 
In  Short  The  Movie  Editor  module  of  Animation  Works 
Interactive  lets  you  create  and  edit  paths  that  range 
from  simple  straight  lines  to  true  hierarchical  motion.  A 
stellar  interface  makes  it  easy  to  add  interactivity  and 
multimedia  audio  or  video  to  your  animations.  Weak 
painting  tools  and  unacceptably  slow  playback  times  are 
the  only  areas  tfiat  need  improvement 
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screen  refresh  rate  left  a  lot  to  be  desired, 
however.  Gold  Disk  is  currently  working 
on  the  right  solution  to  this  problem.  Ver- 
sion 1.1  of  Animation  Works  Interactive, 
due  out  in  the  third 
quarter  of  1992,  will 
be  able  to  compile 
your  animations  for 
distribution.  This 
will  result  in  a  single 
executable  file  that 
will  contain  both  the 
movie  and  a  play- 
back utility.  Best  of  all,  the  compiled  ani- 
mation will  use  Microsoft's  RLE  (run 
length  encoded)  compression  technology. 
RLE  ensures  faster  playback  times  be- 
cause it  stores  only  the  differences  be- 
tween sequential  frames  in  an  animation. 

Animation  Works  proves  that  vector- 
based  animation  can  provide  tools  that 
are  powerful  enough  for  professional  art- 
ists and  easy  enough  for  nonprofessionals. 
With  the  necessary  improvements  to 
playback  performance,  this  will  be  one 
dynamite  moviemaking  program. 

Autodesk  Inc. 

Autodesk  Animator  Pro 
Autodesk  MultiMedia  Explorer 

Both  its  name  and  its  $795  price  tag  are 
clues  that  Autodesk  Animator  Pro,  Ver- 
sion 1.0,  is  not  for  casual  users.  But  its 
amazing  range  of  two-dimensional  ani- 
mation tools  render  it  the  program  of 
choice  for  users  who  seek  true  artistic 
control  over  their  animations. 

Animator  Pro's  low-resolution  little 
brother.  Autodesk  Animator.  Version  I.IJ. 
contains  many  of  the  sophisticated  anima- 
tion and  painting  tools  found  in  Animator 
Pro.  including  all  of  the  pathing  options, 
palette  manipulations,  and  flic  special  ef- 
fects (Autodesk's  animations  are  called 
flics. )  Autodesk  has  also  made  purchasing 
Animator  more  appealing  by  bundling  it 
with  the  Autodesk  Animation  Player  for 
Windows  and  over  150  clip-art  movies, 
and  selling  it  as  a  $199  package,  Auto- 
desk MultiMedia  Explorer,  Version  1.0. 

The  capabilities  of  the  two  DOS-based 
products  overlap  quite  a  bit. The  Anima- 
tor programs  are  the  only  ones  in  this 
roundup  to  offer  true  shape  interpolation, 
which  Autodesk  calls  (weening.  Also,  they 


are  the  only  programs  that  contain  auto- 
matic text  effects,  including  scrolls  (char- 
acters typed  sequentially)  and  the  ability 
to  reuse  copy  stored  in  a  buffer. 

Of  course.  Animator  and  Animator 
Pro  also  offer  all  of  the  standard  2-D  ani- 
mation tools,  accessed  through  eight  dif- 
ferent modules  (Optics,  Tween,  Inks, 
Tools,  Frames,  Anim  eel.  Palette,  and 
Titling).  On  the  most  basic  level,  you  can 
mimic  the  traditional  animation  tech- 
nique, tracing,  with  automatic  blue-frame 
insertion.  Animator  also  contains  a  small 
but  useful  selection  of  special  effects  that 
can  be  applied  globally  to  movies.  For  ex- 
ample, you  can  create  motion  blurs  using 
the  Trails  effect. 

The  most  powerful  animation  method 
on  this  impressive  list  of  animation  tech- 
niques is  pathing,  accessed  via  the  Optics 
module.  The  Animator  programs  can 
move  eels  along  complex  paths  defmed  by 
.V,  y,  and  (simulated)  ;  coordinates.  In  ad- 
dition to  direction  in- 
structions, paths  can 
include  spins,  size 
changes,  closed  poly- 
gons, and  variable 
speeds. 

Although  you  can 
use  slider  bars  to 
define  most  move- 
ments, it  is  often  easier  to  draw  the  path 
interactively  on-screen.  A  perfect  illustra- 
tion of  this  is  the  clocked  path,  where  Ani- 
mator (and  Animator  Pro)  not  only  notes 
the  direction  of  your  mouse  movement 
but  the  speed  as  well.  The  program  then 
uses  both  the  shape  and  the  timing  to  ren- 
der the  effect — in  the  process  creating 
naturalistic  movement. 

This  laundry-list  approach  to  the  pro- 
grams' features  does  not  adequately  con- 
vey the  intelligence  that  informs  many  of 
the  programs'  functions.  For  example, 
they  can  squeeze  palettes  down  to  include 
only  those  colors  used  in  the  current 
frame,  and  can  even  analyze  an  entire 
animation  to  create  a  single  palette  for  all 
of  the  frames  in  your  flic.  These  features 
allow  you  to  reconcile  wildly  conflicting 
palettes — an  essential  tool  if  you  intend 
to  use  imported  images  (each  with  its  own 
unique  palette)  in  an  animation. 

Before  you  can  animate  elements,  you 
have  to  create  them.  Here.  too.  the  Ani- 
mator products  score  high  points  with  ro- 
bust paint  capabilities  based  on  a  unique 
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The  Streak  Continues! 

Introducing  the  Windows  version  of 
the  best-selling  communications  software  in  the  world. 

PROCOMM  PLUS  has  opened  the  eyes  of  the  world  to  a  elegance  of  Windows.  Look  for  it  now  at  your  software 

superior  communications  package.  Now,  people  with  their  dealer  If  you  currently  own  PROCOMM  PLUS,  upgrade  to 

sights  set  on  communicating  with  Windows  have  a  choice  PROCOMM  PLUS  for  Windows  for  just  $69.00  by  calling 

just  as  clear  PROCOMM  PLUS  for  Windows.  The  power  1 .800.326.4999.  And  discover  for  yourself  why  PROCOMM 

and  ease  of  use  of  PROCOMM  PLUS  combined  with  the  PLUS  for  Windows  leaves  the  competition  in  the  fog. 
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DATASTORM  TECHNOLOGIES  INC 

P.O.  Box  1471  •  Columbia.  MO  65205  •  314.443.3282 

CnCLE  083  ON  READER  SERVICE  CARD 


n  1959,  Mrs.  C.  Bechen  of  Dixon,  Illinois,  banged  out 
880  words  in  5  minutes  to  put  herself  in  the  record  books. 


ScanMan'  gets  the  job  done  in  2, 
and  can  put  Mrs.  Bechen  into  anything  you  like. 


\ 


ScanMan. 

Better,  Faster  Documents. 


MVP 


Don't  re-type  it-scan  it  directly  into  your  computer! 

ScanMon  "reads"  text  in  virtually  any  typefoce, 
ond  pops  it  into  your  PC  faster  than  any  typist. 
v^iJIX  Even  your  word  processing  software  won't  know 
y^-^  ttie  difference!  ScanMan  also  transfers  photos 
and  diograms  into  documents  in  256  super  sharp  levels 
of  gray  And  it  comes  with  powerful  image  editing 
and  retouching  software.  Scan  large 
areas:  Logitech"  AutoStitch  soft- 
ware* automatically  and  seamlessly 


stitches  individual  scans  together.  ScanMon  can  'e-^".^' 
handle  over  twice  the  area  a  flatbed  can  scan,  but  j-jia* 
costs  a  third  of  the  price!  For  MS-DOS"  or  Windows."" 
ScanMan  comes  in  two  highly-awarded  and  easy  to 

use  versions:  Model  256  with  Ocron  Perceive" 
Personol  OCR  software  ($549  list)  for  Windows 
3.0  &  3.1;  and  Model  32  with  Logitech  CatchWord™ 
OCR  software  ($359  list)  for  MS-DOS. 
They're  at  your  local  dealer, 
orcain-800-231-771Z 


Edit  them 
OS  you  wish. 


Run  konMon 
mr  text  or  imoges. 


Produce  better 
documents,  fastet 


'MhM  iMh  StonMan  MoiW  2M  ont| 
™/®-Prt*w  IS  0  rio<j«moik  ot  (km  Cofp 
Ortw  rradMnoiis  «e  rhe  pfoperry  ot  their 
nyinnd  omn.  Out  rittAs  and  imgiitfiAitions  to 
UNN  tnniM  MMuMget  Hcncti. 
vho  now  livn  m  BtoM  Gty  iMidiigoi 
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►summary    of  features 

2-D  Animation  Software  


DP  E  D  1  T  0  1  S' 

rV  C  H  0  1  C  1 

PC|e  D  1 1  g  I  s- 

iMt  M  g  1  c  t 

products  listed  \r\  alphabetical  order 

■  =  YES     C  =  NO 

Action! 

Animation 

Works 
Interactive 

Autodesk 
Animator  Pro 

Autodesk 
MultiMedia 
Explorer 

Deluxe  Paint 
Animation 

PC  Animate 
Plus 

List  price 

$495.00 

$495.00 

$79500 

$199.00 

$134.95 

$199.95 

General  Information 


Environment 

Windows 

Windows 

DOS 

DOS  and  Windows 

DOS 

DOS 

Total  amount  of  memorv  required 

2MB 

2MB 

4MB 

640K: 
2MB  for  Windows 
Player 

640K 

640K 

Disk  space  required 

1MB-9MB 

2MB-5MB 

11MB-20MB 

6MB-10MB 

3MB 

2.3MB 

Supports  digitizer 

□ 

□ 

■ 

■ 

□ 

□ 

Interactive  operation 

■ 

■ 

□ 

□ 

□ 

□ 

Macro  recorder 

□ 

□ 

■ 

■ 

□ 

n 

External  links 

□ 

■ 

■ 

□ 

□ 

■ 

Highest  resolution  supported 

1,024x768x256 

1,280x1,024x256 

1,024x768x256 

320x200x256 

320x200x256 

1,280x  1,024 
X  32,000 

Runtime  player 

□ 

■ 

■ 

■ 

■ 

■ 

On-line  help 

■ 

■ 

□ 

□ 

□ 

□ 

File  Formats 

Import/export: 

.BMP 

■  □ 

■  ■ 

{import  only  foractorsl 

□  □ 

□  □ 

□  □ 

■  ■ 

.CLP 

■  ■ 

□  □ 

□  □ 

□  □ 

□  □ 

□  □ 

EPS 

■  □ 

□  □ 

□  □ 

□  □ 

□  □ 

□  □ 

.GIF 

■  □ 

■  ■ 

(impoft  only  for  actors) 

■  ■ 

■  ■ 

□  □ 

■  ■ 

IFF  and  LBM  (Deluxe  PaintI 

□  □ 

□  □ 

■  ■ 

■  □ 

■  ■ 

□  □ 

MacPaint 

□  □ 

□  □ 

□  □ 

PCX 

■  □ 

■  ■ 

{import  oflv  fof  actors) 

■  ■ 

■  □ 

■  ■ 

■  ■ 

.TGA 

□  □ 

□  □ 

■  ■ 

■  □ 

□  □ 

□  □ 

TIFF 

■  □ 

□  □ 

■  ■ 

□  □ 

■  ■ 

■  ■ 

.WMF  (Window/s  Metafile) 

■  ■ 

□  □ 

□  □ 

□  □ 

□  □ 

□  □ 

Multimedia  formats  (import  only): 

AVI/DVI 

□  □ 

■  ■ 

□  □ 

□  □ 

□  □ 

□  □ 

.FLI/.FLC  (Autodesk) 

□  □ 

■  □ 

■  ■ 

■  ■ 

I.FIC  playback  onlyl 

□  □ 

■  ■ 

MIDI/Waveform 

□  ■ 

■  ■ 

□  □ 

■  ■ 

□  □ 

□  □ 

.MMM  (Macromedia  Director) 

■ 

□ 

□ 

□ 

□ 

□ 

RLE 

□ 

■ 

N/A* 

N/A* 

N/A* 

N/A* 

Animation 

Creation  methods: 

Onion  skin 

□ 

■ 

■ 

■ 

□ 

■ 

In-betweening 

■ 

■ 

■ 

■ 

■ 

■ 

Shape  interpolation 

□ 

□ 

■ 

■ 

■ 

□ 

Pathing: 

Automatic  close  path 

□ 

■ 

■ 

■ 

■ 

□ 

Spline  path 

□ 

□ 

■ 

■ 

■ 

■ 

N/A' — No*  applicable  This  feature  [joes  not  apply  \o  vector-tHsetJ  prograrrs  CONTINUES 
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Sine, You  Can  Ik  Without  VideoTedindogy 


DEMOLITION  INC. 


1  al  - 
I*  - 

■   ] 

'  \  i 

MYou  Seelhe  Price. 


|«r    HH    i:««M    VyhUa**    OHrU    lvj>t    Sctw  CMrt 


rtn  BIVKNliK  ACTUAL 


BUSINESS  IS  B(X)!Vll 


kVideo-integrated 
presentations, 
inter-  active  training, 
still- frame  capture 
from  video.  These 
dazzling  applications  used  to 
require  equally  dazzling  budgets 

Until  Video  Blaster.™  Now  for  less  than 
$500,  you  can  get  a  video  board  that  lets  you 
add  live  video  in  a  window  or  capture  video 
pictures  for  use  in  graphics.  All  in  24-bit  color 
Along  with  over  $850  worth  of  image 


retouching,  animation, 
and  presentation  soft- 
ware from  Macromedia 
and  Mathematica. 
Which  is  pretty  much 
what  you'd  expect  from 
I   Creative  Labs,  the  leader  in  high-value 
multimedia  products. 


Call  us  at  1-800- 
998-LABS.  And  let 
us  open  your  eyes 
to  the  possibilities. 


VIDEO 
BLASTER 


CREATIVE 


CREATIVE    LABS, INC. 


VMM  Blaster  D  a  trademaiti  ol  CitathK  Labs.  Inc  A>  ollm  mala  are  owned  by  Mr  respective  companies  0 1992  Creative  Labs.  Inc  All  rights  reserved. 

International  Inquiries:  Creative  Technology,  Ltd.,  Singapore  Tel  65-773  0233  Fax  65  773  0353 
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^SUMMARY     OF  FEATURES 


Dp  E  D  1  T  0  >  S' 

LV  C  M  0  1  C  E 

DP  E  D  1  T  0  R  S' 

LMc  H  0  1  C  E 

Producis  listed  in  alphabetical  order 

Action! 

Animation 

Autodesk 

Autodesk 

Deluxe  Paint 

PC  Animate 

■  =  YES     □  =  N0 

Works 
Interactive 

Animator  Pro 

MultlMedia 
Explorer 

Animation 

Plus 

Animation  (continued) 

User  can  edit  path  interactively 

■ 

■ 

■ 

■ 

□ 

□ 

Multiple-frame  eels 

□ 

■ 

■ 

□ 

■ 

□ 

Interframe  controls; 

In  Slow/Out  Slow 

□ 

■ 

■ 

■ 

■ 

□ 

Looping 

■ 

■ 

■ 

■ 

■ 

■ 

Ping-pong 

□ 

■ 

■ 

■ 

■ 

■ 

Reverse 

□ 

■ 

■ 

■ 

■ 

■ 

Cel  controls: 

Paste  behind 

■ 

■ 

■ 

■ 

□ 

■ 

Spin  U,K,/) 

□ 

□ 

■ 

■ 

■ 

■ 

DUMi'in  ciiecis. 

Hnii-aiidSiny 

r~l 
LJ 

LJ 

■ 

■ 

■ 

■ 

Color  cycling 

1 — 1 
LJ 

LJ 

1 

H 

DtssolvG/fsde 

■  l-J 

LJ  LJ 

■  ■ 

■  ■ 

1 — 1  m 
LJ  LJ 

1 — 1  ■ 
LJ  ■ 

Loop  segment 

1 — 1 

1 — 1 
LJ 

■ 

H 

1 

H 

Pixel3te 

1 — 1 
LJ 

LJ 

1 

■ 

LJ 

H 

oiiiiuidic  yidviiy 

I  1 

■i 

1  1 

rn 
1  1 

1  1 

LJ 

iNumuer  or  wipes 

(to  solid  color  onlyl 

IK 

1  u 

1 D 

None 

c 
D 

|to  solid  colof  onlyl 

Can  set  key  color 

□ 

■ 

(via  MCI  commandl 

■ 

■ 

■ 

Compositing 

□ 

■ 

■ 

□ 

■ 

Hierarchical  linking 

■ 

■ 

□ 

□ 

□ 

Rotate 

□ 

■ 

■ 

■ 

■ 

Flip  and  mirror 

n 

■ 

■ 

■ 

■ 

Creation  tools: 

Grid 

■ 

□ 

■ 

□ 

□ 

Crosshair  cursor 

■ 

■ 

■ 

□ 

□ 

User  can  cut.  copy,  and  paste  across  frames 

□ 

■ 

■ 

■ 

■ 

(paste  onlyl 

Text  Controls 

Font  support: 

Font  types  supported 

Type  1 ,  TrueType 

Type  1 ,  TrueType 

Proprietary, 
PCL4  bitmap 

Proprietary 

Proprietary 

Proprietary 

Range  of  type  sizes 

Unlimited 

6-500  points 

Fixed  sizes, 

Fixed  sizes. 

Fixed  sizes. 

Fixed  sizes. 

6-48  points 

(supplied  fomsl 

B-48  points 

8-96  pixels 

8-36  points 

Text-alignment  and  style  options. 

Aligns  text  on  baseline 

■ 

□ 

■ 

□ 

Indents  text 

■ 

■ 

□ 

□ 

Left/center/right  text  alignment 

■ 

■ 

□ 

□ 

Rotates  text 

n 

■ 

□ 

□ 

Text  animation 

■ 

■ 

□ 

□ 

Text  buffer 

□ 

□ 

□ 

□ 

Text  effects 

■ 

■ 

□ 

□ 

CONTINUES 
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►summary    of  features 


Proflucis  listed  in  alphabetical  order 

■  =  YES  D^NO 

Action! 

Animation 

Works 
Interactive 

Autodesk 
Animator  Pro 

Autodesk 
MultiMedia 
Explorer 

Deluxe  Paint 
Animation 

PC  Animate 
Plus 

Paint  Tools 

nhiprt  rrpatinri' 

1  ino 

LlllC 

■ 

 —  ' 



■ 

■ 

Oval 

■ 

■ 

■ 

■ 

■ 

■ 

(circle  orlyl 

Pnlvonn 

n 

n 

 =  

 =  

t  liPr  ran  rhnn^P  niimhpr  nf  qiHpq 

N/At 

N/At 

 =  

 =  1 

 =  

I  1 

1  1 

FrPP-ffirm  nnlunnn 

N/At 

N/At 

 =  

Pnlviinp 

 i  

 j  

Rprtsnnip 
ncLiai  iijic 

 ' 



■ 

Dhiprt  niiTlinp 

UUJCUl  UUIIIIIC 

 ■ 



n 

Ajrhriich 

n 
1  1 

 =  ' 

 =  

CnntrnI  air  snppri 

N/At 

n 

 =  ■ 



n 

PnntrnI  Hpncitv 

M/At 

1  . 

 ' 



■ 

rir;iriipnt  fillc 

Ul  oUIOI  11  1  lllo 

■i 

(background  onlyl 

(tuckgroufid  onlyl 





1  1 

Angled 

□ 

■ 

■ 

N/At 

Horizontal  and  vertical 

■ 

■ 

■ 

N/At 

Radial/selectable  focal  point 

■  □ 

□  □ 

■  ■ 

N/At 

Color  controls: 

Average 

□ 

■ 

□ 

■ 

Blend 

□ 

□ 

■ 

□ 

Fade 

□ 

□ 

□ 

■ 

Invert 

□ 

■ 

□ 

□ 

Remap  palette 

□ 

■ 

■ 

■ 

Smooth 

□ 

□ 

■ 

□ 

Soften 

□ 

n 

□ 

□ 

Transparency 

■ 

■ 

■ 

Color  models: 

HLS/HSV 

□  □ 

□  □ 

□  ■ 

■  □ 

RGB 

□ 

■ 

■ 

□ 

Masking 

□ 

□ 

□ 

■ 

□ 

Output 

To  hardcopy: 

HP  PaintJet 

■ 

■ 

□ 

■ 

□ 

HP  DeskJet 

■ 

□ 

□ 

□ 

□ 

Color  PostScript 

■ 

□ 

□ 

□ 

□ 

Film  recorders 

□ 

□ 

□ 

□ 

To  video 

□ 

□ 

□ 

□ 

□ 

NTSC-specific  palette 

N/At 

N/At 

N/At 

N/At 

N/At 

Support 

BBS 

Macromedia 

None 

CompuServe 

CompuServe 

None 

CompuServe 

Free  technical  support  hours  (Eastern  time) 

12:00-7:00 

Ifirst  90  days  only) 

9:00-6:00 

12:00-8:00 

10:00-8:00 

12:30-7:30 

12:00-8:00 

N/At— Not  applicable  The  product  does  not  have  this  leature  ENDS 
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Simple  to  team.  civ>y 


Eiublr  and  Mif^ins  pnxlucts  air  (ndmuriu  of  Fjubic 
Sofawsre  Inc  AU  iHhcr  trademarits  uvd  an-  [ndcnurics 
afocberpMo 


One  of  computing's 
most  powerful  and 
comprdiensive  E-Mail 
and  Group  Productivity 
programs. 


ftvmeVdueForBusiness. 

Don't  make  your  next  software  decision  until  you've  looked  into  the 
Enable  family  of  business  software. 

Seamless  operation,  easily  accessible  performance,  high  compati- 
bility, and  the  ability  to  economically  upgrade  as  your  needs  grow  make 
Enable  products  the  best  value  available  today 

With  a  variety  of  packages  to  choose  from,  you  can  stan  with  the 

product  that  suits  your 
needs,  and  grow  from 
there. 

There's  Enable 
Worhs  Plus,  an  eco- 
nomical, network-ready, 
multi-function  package,  perfect  for  home  or 
office  use. 

Enable  4.5,  a  powerful  LAN-ready  inte- 
grated five-in-one  package,  includes  connectivity  from 
Enable  4.5  to  Higgins  E-Mail  and  Group  Productivity. 
And  the  comprehensive  EnaUe  Office,  a  four  user 

network  solution,  which  includes  all  of  4.5's  capabOities,  plus  Higgin.^ 
E-Mail  with  Group  Productivity  features  like  scheduling,  calendaring 
to-do  lists,  expense  reports  and  Rolodex'" office  functions.  Both 
Enable  and  Higgins  are  available  as  separate  products. 

Using  Enable  and  Higgins  products  is  easy  Word  proces- 
sing, spreadsheet,  relational  database,  graphics,  communica-  I 
tions.  e-mail,  calendaring  and  scheduling  applications  work 

together  seamlessly  "    ^  ' 

And  since  Enable  requires  only  640K  of  RAM,  expensive  hardware  upgrades 
are  not  needed.  Keep  the  software  you  have,  too  —  Enable  imports  files  from 
dozens  of  popular  applications  programs  like  MS  Word'  Lotus  1-2-3*  and 
dBase  IV,*  to  name  just  a  few. 

All  this  power,  simplicity,  compatibility  and  value  is  really  no  surprise. 
Because,  unlike  other  packages,  the  Enable  family  was  designed  to  be  integrated 


Access  Enable's  power  with 
consistent,  logical  menus  in  a 
windowing  environment  — 
you  can  use  your  -»< 
mouse,  loo! 


No  expensive 
hardware  or 
software 
upgirades  — 
linabk  runs 
on  just  640K 
ofRAM. 


Most  new 
users  are  in 
business  in 
minutes. 


use. 


from  the  ground  up.  It  was  developed  by  Enable  Software, 
originator  of  the  integrated  concept,  and  the  only  com- 
pan)-  dedicated  solely  to  integrated  software. 

With  all  this,  and  comprehensive  technical  support,  it's 
easy  to  see  why  over  one  million  users  have  found  that 
Enable  products  provide  the  best  software  value  for  business. 

For  additional  information,  contact  your  local  reseller  or 
call  1-800-766-7079  today.  Ask  for  Dept.  79. 

Special  upgrade  pricing  available  to  Enable  users. 

Enable  Software  Inc.,  3B  Ushers  Road,  Northway  Ten  Executive  Park,  Ballston  Lake,  NY  12019-1591 
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Enable 

It's  All  You  Need. 


1       SUITABILITY  TO  TASK  1 

Autodesk  Animator  Pro 

POW     FAIR     GOOD  EXOUENI 

Business  presentations 

•     •  • 

o 

Craative  animation 

•     •  • 

• 

Muftimedia  control 

N/A 

threefold  approach  to  image  creation. 
Each  time  you  put  your  brush  to  the 
screen,  you  can  choose  one  of  22  tools, 
one  of  256  colors,  and  one  of  33  inks.  (Ink 
choice  determines  how  color  will  be  ap- 
plied to  your  painting;  for  example,  if  you 
choose  glass  ink,  you  will  be  painting  with 
transparent  color.) 

ECCENTRIC  INTERFACE 

Creating  an  animation  requires  using  all 
of  the  functions  simultaneously — in  fact, 
to  master  the  programs  you  will  have  to 
learn  how  various  settings  and  options  in- 
teract. For  example,  in  one  of  our  test  ani- 
mations we  simulated  the  churning  sur- 
face of  the  sun  during  solar  flare  activity 
by  creating  a  tweened  shape,  saving  it  as 
an  anim  eel,  selecting  the  current  painting 
mode  as  One  Color,  defining  a  path,  and 
choosing  Jumble  ink.  When  we  rendered 
this  sequence,  we  created  a  special  effect 
where  the  pixels  already  on-screen  were 
disrupted  in  a  moving  pattern. 

Unfortunately,  coordinating  all  of  the 
various  options  and  settings  that  influence 
an  animation  is  a  bear  of  a  job.  To  com- 
plete the  effect  described  in  the  previous 
paragraph  successfully,  we  had  to  navi- 
gate among  the  Tween,  Anim  eel.  Optics, 
Inks,  and  Time  Select  panels. 

This  task  is  made  even  more  difficult 
by  the  completely  idiosyncratic  interface 
used  on  both  of  the  products.  An  arbitrary 
command  structure,  cluttered  dialog 
boxes,  and  icon  buttons  that  are  positively 
confusing  leave  you  only  one  way  to  learn 
this  program:  brute-force  memorization. 

In  fairness,  Autodesk  has  made  some 
efforts  to  fine-tune  Animator  Pro's  inter- 
face. The  changes  are  most  noticeable 
when  you  compare  Animator  Pro  with  its 
predecessor.  Animator.  Where  Animator 
Pro  provides  a  separate  and  more  under- 
standable module  dedicated  to  tweening. 
Animator  forces  you  to  dig  deep  within 
the  tools  configuration  panel  in  order  to 
access  tweenable  polygons.  And  although 
it  seems  like  a  small  point,  the  new  Redo 


BRtPHICS 

2-D  Animation  Software 

button  in  Animator 
Pro  can  save  you 
lots  of  work  by  let- 
ting you  repeat  the 
most  recent  action 
using  a  different 
ink  or  brush. 

With  about  a 
$600  price  differ- 
ential between  the 
two  products,  com- 
mon sense  dictates 
that  there  are 
other  significant 
differences  as  well. 
Animator  Pro  runs 
in  protected  mode, 
and  it  can  take  advantage  of  high-end 
hardware  to  access  extended  memory  di- 
rectly and  to  display  images  up  to  1.024- 
by-768.  As  an  entry-level  program.  Ani- 
mator lives  within  the  confines  of  640K 
and  the  MCGA  resolution  of  320  by  200 
pixels.  While  Animator  Pro  can  work  with 
multiframe  eels.  Animator  is  restricted  to 
a  single-frame  cel.  And  only  Animator 
Pro  offers  true  program  extensibility  in 
the  form  of  the  Poco  utility,  a  C-language 
interpreter  that  allows  third-party  devel- 
opers and  end  users  to  extend  and  en- 
hance Animator  Pro's  functions.  Poco 
programs  can  be  used  to  create  spectacu- 
lar special  effects  (such  as  a  moving-star 
field)  or  to  handle  the  drudgery  that 
sometimes  accompanies  the  animation 
process  (such  as  automatically  converting 
sequentially  num- 
bered picture  files 
into  a  movie). 

On  the  other 
hand.  Animation 
Player  for  Win- 
dows (or  "Win- 
dows Player"), 
which  comes  pack- 
aged with  Animator,  allows  you  to  create 
playback  scripts — complete  with  loops, 
fades,  and  pauses.  Many  of  the  commands 
are  identical  to  the  parameters  used  with 
the  DOS-based  playback  utility  that  ac- 
companies both  packages.  But  these  com- 
mands are  easier  to  access  within  the 
Windows  Player  because  you  can  use  dia- 
log boxes,  option  buttons,  and  scroll  bars. 

Windows  Player  can  also  take  advan- 
tage of  Microsoft  Windows  with  Multime- 
dia Extensions  to  access  a  broad  spec- 
trum of  sound  formats,  including  .WAV 


SUITABILITY  TO  TASK  1 

Autodesk  MultiMedia 
Explorer 

POOR     FAIR  5000 

EXCEUfNT 

Business  presentations        9    9  O 

o 

Creative  animation            9    9  9 

o 

MuHimedia  control            9    9  9 

o 

We  used  Autodesk  Animator  Pro's  Trails  effect, 
which  left  behind  a  faint  shadow  for  each  ra- 
dio wave,  and  combined  It  with  a  straight-line 
path,  an  Increase  In  size,  and  color  cycling  to 
simulate  a  radio  wave  dissipating  as  It  trav- 
els through  space. 

and  MIDI  files,  as  well  as  CD-audio.  The 
ability  to  set  a  negative  delay — starting 
the  audio  before  your  animation  appears 
on-screen — is  a  straightforward  and 
highly  effective  way  to  sync  sounds  to 
flics.  Unfortunately,  you  can  import  only 
one  sound  file  per  flic. 

Testing  revealed  that  the  most  serious 
limitation  of  Windows  Player  is  the  over- 
head of  Windows  itself.  Only  low-resolu- 
tion (320-by-200)  flic  files  displayed  full- 
screen played  back  smoothly.  Although 
Animation  Player 
for  Windows  ac- 
cepted the  high- 
resolution  flics  we 
created  with  Ani- 
mator Pro,  the 
screen  refresh  is  so 
slow  that  you  see  a 
ripple  effect  as  the 
pixels  are  updated  from  frame  to  frame. 
Without  the  overhead  of  Windows,  the 
DOS-based  playback  utility  for  Animator 
Pro  (AniPlay)  did  not  exhibit  any  speed 
problems  with  higher-resolution  images. 

Despite  a  truly  eccentric  interface. 
Animator  Pro  delivers  flexible  and  pow- 
erful animation  tools.  If  you  are  serious 
about  animation,  this  is  the  program  for 
you.  And  if  you  want  the  power  without 
the  price  and  can  live  with  low  resolution, 
you'll  be  equally  satisfied  with  Multi- 
Media  Explorer. 
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FACT  FILE 


Autodesk  Animator  Pro, 
Version  1.0 

Autodesk  MultiMedia 
Explorer,  Version  1.0 

Aitit>tlf\k  Inc..  2.t20  Marmslnp  Way, 
Sausalilo.  CA  ^>4965:  S0()-525-2763:  fax. 
4l5-4<)l-f<.m 


List  Price:  Animator  Pro,  $795,  MultiMedia  Explorer  (in- 
cludes Autodesk  Animator,  Version  1 .0.  and  Autodesk 
Animation  Player  for  Windows).  $199^ 
Requires:  For  Animator  Pro:  386SX-based  PC  or  better. 
4M6  RAM,  1 1  MB  hard  disk  space,  VGA  display  or  bener. 
DOS  3  3  or  later,  mouse  For  MultiMedia  Explorer  286- 
based  PC  or  better,  640K  RAM.  6MB  hard  disk  space. 
DOS  3.1  or  later.  VGA  display,  mouse  or  SummaSketch 
tablet:  Windows  Player  requires  2MB  RAM.  Microsoft 
Windows  3.A;(386  based  PC.  2MB  RAM.  Microsoft  Win- 
dows with  Multimedia  Extensions  and  compatible  sound 
board  recommended) 

In  Short  Autodesk  Animator  Pro.  the  most  expensive 
product  we  reviewed,  requires  high-end  hardware  and 
has  a  steep  learning  curve  But  sophisticated  painting 
tools  and  a  breathtaking  array  of  animation  functions  are 
worth  the  extra  cost  and  effort  The  entry-level  Autodesk 
Animator  is  limited  to  low-resolution  movies  (MCGA 
onlyi).  But  the  toolset  compares  favorably  with  that  of 
the  more  expensive  Animator  Pro.  and  the  Autodesk 
MultiMedia  Explorer  package  adds  real  value  in  the  form 
of  bundled  clip-art  movies  and  access  to  sounds  at  play- 
back time  (via  the  Windows  Player  program) 

ON  READER  S£HV1C£CAH0 


Electronic  Arts  Inc. 

Deluxe  Paint  Animation 


Deluxe  Paint  Animation,  Version  1.0, 
from  Electronic  Arts,  doesn't  require  a 
major  investment  of  either  time  or 
money.  At  only 
$134.95,  it  is  the  least 
expensive  program 
in  this  roundup,  yet 
its  robust  painting 
tools  and  easy-to- 
learn  animation 
functions  give  you  all 
the  power  you  need 
to  create  dynamic  animations. 

In  addition  to  standard  painting  tools, 
such  as  ellipses  and  brushes  of  various 
sizes.  Deluxe  Paint  offers  heavy-duty  im- 
age creation  functions.  You  can  use  the 
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2-D  Animation  Software 

anti-aliasing  option  to  smooth  jaggies,  the 
perspective  tool  to  simulate  3-D  space, 
and  one  of  several  different  brush  tech- 
niques, such  as  smooth,  smear,  or  colorize, 
to  polish  your  pictures. 

Many  of  the  animation  functions  are 
built  on  these  painting  tools.  In  fact,  paint- 
ing across  multiple  frames  of  an  anima- 
tion is  as  simple  as  holding  down  the  Alt 
key  and  using  the  regular  tools.  Likewise, 
color  cycling  effects  in  Deluxe  Paint  Ani- 
mation mimic  the  color  cycling  in  Deluxe 
Paint  II  Enhanced,  the  classic  painting 
program  on  which  this  package  is  based. 

To  create  more  sophisticated  anima- 
tions, you  employ  these  same  functions, 
but  you  configure  the  paint  tools  and  use 
custom  brushes  (De\\xxc  Paint's  term  for  a 
clip  or  eel).  For  example,  to  create  an  el- 
liptical path  for  the  satellite  in  our  test 
animation,  we  simply  clipped  the  satellite 
to  a  custom  brush  and  configured  the 
spline  tool  to  draw  a  curve  with  a  fixed 
number  of  dots.  Holding  down  the  Alt  key 
while  drawing  the  actual  curve  instructs 
Deluxe  Paint  to  render  one  instance  of 
the  custom  brush  at  each  dot  position  in 
the  curve  across  sequential  frames. 

The  package  contains  several  unique 
features  not  found  in  its  sibling  paint  pro- 
gram, including  the  ability  to  work  with 
Animhriishes,  more  commonly  known  as 
multiple-frame  eels  or  sprites.  You  control 
apparent  speed  and  the  direction  of  the 
motion  within  the  Animbrush  via  a  special 
dialog  box.  For  ex- 
ample, if  you  set  the 
duration  for  twice  as 
long  as  the  number 
of  frames  in  the 
Animbrush,  then 
choose  the  back- 
ward option,  you 
can  render  the 
Animbrush  in  slow- 
ly and  in  reverse. 

Deluxe  Paint 
also  offers  a  special 
Move  dialog  box 
that  gives  you  pre- 
cise control  over 
motion  effects.  You  I 
can  move  and  spin  a  brush  (either  single 
or  multiframe)  along  the  x-.  y-,  and  simu- 
lated z-axes,  as  well  as  create  smooth 
loops  and  ease  slowly  into  a  movement,  to 
add  meaningful  nuances  to  your  paths. 
You  can  even  render  motions  backward 
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Deluxe  Paint  Animation 

vtlLENI 

Business  presentations 

•  •  o 

o 

Creative  animation 

•  •  • 

o 

Multimedia  control 

M/A 

from  an  ending  position  or  switch  be- 
tween screen  axis  and  brush  axis  (an  es- 
sential feature  for  realistic  rotation  and 
perspective  effects).  Once  you've  created 
a  movie,  you  can  distribute  it  with  the 
bundled  playback  utility.  This  program 
can  display  individual  picture  files  as  well 
as  complete  animations,  and  can  also  loop 
segments  to  create  self-running  demos. 

LIMITED  SOPHISTICATION 

Deluxe  Paint's  sophisticated  features  are 
equaled  only  by  its  limitations.  For  ex- 
ample, the  Move  dialog  box  can  only  gen- 
erate straight-line  paths.  Special  painting 
techniques  (like  translucence)  do  not 
work  across  multiple  frames  of  an  anima- 
tion. Also,  the  program  cannot  generate 
blued  frames  or  onion  skins. 

In  all  fairness.  Deluxe  Paint  does  an 
admirable  job  of  living  within  the  con- 
straints of  a  raster-based  program.  So  al- 
though the  program  does  not  support  true 
tweening  (which  requires  vector  informa- 
tion to  transform  one  shape  into  another), 
it  does  offer  a  raster-based  morphing 


Deluxe  Paint  Animation  allows  you  to  create 
irregular  paths  Interactively  on  the  drawing 
screen.  This  spline  path  contains  40  points. 
Each  point  represents  the  position  of  the  cus- 
tom brush  (the  satellite)  on  each  frame  In 
the  animation. 
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IBM  PPS II  Dot  Matrix  Printers. 

A  conventional  paper  path  can  turn  multi- 
part forms  into  multipart  horror  stories. 
Jams.  Downtime.  Expensive  waste. 

So  we  created  the 


NO 


simple,  virtually  straight 
paper  path  of  the  IBM 
Personal  Printer  Series  II 
dot  matrix  printers. 
In  tests  using  six-part 
forms  on  wide-carriage 
printers — the  toughest  pos- 


sible conditions — the  prestigious 
National  Software  Testing 
t  Ti        X   Laboratories  found  the 
U-TURN  \    9-wire  PPS  II  to  be  jam 
free.  No  other  machine 


7.-// 


tested  even  came  close 

Along  with  its  no-U-turn 
design,  the  PPS  II  has  front, 
bottom  and  rear  paper  feeds, 
simple  front-panel  controls, 
and  tractors  that  switch  from  pull  to  push  in 
seconds,  for  rip-and-run  efficiency.  All  for 


THE  S  T  R  A  I  G  H  T- PA  P  E  R  -  PAT  H  , 


about  the  same  price  as  the  competition. 

The  IBM  PPS  II  is  designed  by 
Lexmark,  developer,  manufacturer 
and  distributor  of  IBM  personal 
printers,  typewriters,  keyboards  and 
related  supplies. 

For  more  on  the  IBM  PPS  II,  call 
1  800 IBM-2468,  ext.  831  (in  Canada, 
1  800  663-7662)  for  your  nearest  dealer. 

Tell  him  you  need  a  printer  you  can 
count  on  when  the  going  gets  thick. 


ne  PPS  II  2m 

narrow  carriage 
and 2381  wide  carrige. 


Lexm^vrk. 


Make  Your  Mark 
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IBM  is  a  registered  trademark  of  International  Business  Mactiines  Corporation  in  the  U  S  and/or  other  countries,  and  is  used  under  license  ©1992  Lexmark  international,  Inc 
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function.  Basically,  you  can  load  two 
bitmapped  brushes  into  memory,  create  a 
gradual  blend  between  them,  then  save  it 
as  an  Animbrush.  We  used  this  technique 
in  PC  Labs"  test  animation  to  create  free- 
form  solar  flares.  Similarly,  you  cannot 
composite  two  animations  together,  but 
you  can  composite  a  static  image  (stored 
in  the  Spare  Page  buffer)  behind  an  ani- 
mation running  in  the  foreground.  During 
testing  we  used  this  one-step  procedure  to 
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paste  a  star-filled  night  sky  behind  all  of 
the  frames  in  the  logo  sequence. 

The  package  supports  only  one  video 
mode — 320  by  200  pixels  with  256 
colors — but  this  constraint,  along  with  the 
ability  to  run  in  only  640K  RAM,  ensures 
that  it  will  operate  on  even  low-end  PCs. 
Despite  its  shortcomings.  Deluxe  Paint 
Animation  is  a  great  choice  for  those  who 
want  an  inexpensive  way  to  indulge  their 
creative  urges. 
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The  Quick,  Professional  Way 
to  Show  Who's  Boss 


Banner  Blue  brings  you  a  new  Windows'" 
version  of  its  #1  selling  org  chart  maker  — 
Org  Plus"  For  Windows!  Get  fast,  profes- 
sional-looking organization  charts  from  the 
most  widely  used  org  chart  maker  in  the 
world. 

Fast  and  Fully  Automatic 

Org  Plus  For  Windows  automatically  draws 
boxes  and  lays  out  the  connecting  lines, 
creating  professional-looking  organization 
charts.  Type  text  directly  into  each  box. 
Move  a  department  or  give  it  a  different  chart 
style  —  Org  Plus  refomiats  your  entire  chart, 
instantly! 

Our  Most  Powerful  Org  Chart  Maker 

Show  all  real  world  business  relationships 
such  as  co-managers,  subgroups,  dotted-line 
connections,  different  types  of  staff  positions, 
and  multiple  topmost  boxes. 

What  You  See  is  What  You  Get 

You  always  see  on  the  screen  what  your 
chart  looks  like  when  printed.  Need  to 
delete  a  box?  Select  it  and  press  the  Delete 
key  —  the  box  disappears  from  the  screen! 
Need  to  change  a  font?  Select  the  text  and 
choose  a  font  from  a  pull-down  menu  — 
Org  Plus  redisplays  your  text  instantly! 


Built  for  Windows  from  the  Ground  Up 

Click  icons  to  create  boxes  and  change  chart 
styles.  Make  selections  from  pull-down  menus 
and  dialog  boxes.  Display  and  print  your  chart 
in  vibrant  colors.  You  can  even  scan  pictures 
of  your  employees  into  the  boxes  of  your  chart! 

Compact  Charts 

Use  the  powerful  Make  Fit  command  to  apply 
space-saving  changes  automatically  and 
squeeze  even  more  information  onto  one  page. 

Works  with  All  Versions  of  Org  Plus 

Org  Plus  is  the  only  award-winning  org  chart 
solution  that  has  DOS,  Windows,  and  Macin- 
tosh versions  available. 
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"Org  Plus  For  Windows  has  a  de- 
cided advanlage  I  over  its  Windows 
l  ompetilorj  with  the  Make  Fit  com- 
mand, the  in-chart  picture  printing, 
and  its  number  of  styles  " 
—  Greg  Keizer,  PC  Magazine 

April  29, 1992   

[~FREE  Corporate  Evaluator's  Guide~~| 

I Call  now  to  order  your  free  Corporate  Evaluaior's  Guide  and  i 
see  for  yourself  why  Org  Plu.s  For  Windows  has  the  edge!  | 
I  Org  Plus  For  Windows'  suggested  list  price.  i 


Call:  510-794-6850  Fax:  510-794-9152 


\/  ^^ff^*?^   P.O.  Box  7865,  fremoniCA 94537  \ 
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Deluxe  Paint  Animation, 
Version  1.0 

Electronic  Arts  Inc..  1 4*)  Fashion  Island 
Blvd.,  Sun  Maieu,  CA  94404;  SUO-245-4525. 
415-572-2787;  fa.x,  4J 5-57/ -799.1 


List  Price:  SI  34  95 

Requires:  640K  RAM,  3MB  hard  disk  space,  VGA  dis- 
play. DOS  2.1 1  or  later,  mouse. 
In  Short:  What  do  you  get  when  you  combine  Deluxe 
Paint  Animation's  fluid  painting  tools  with  its  robust 
pathing  functions^  A  program  that  lets  you  create  and 
animate  beautiful  pictures.  Deluxe  Paint  Animation  is 
limited  to  320-by-200  resolution,  but  it  costs  less  than 
S135. 

■^^^   ON  flEADEfl  SERVICE  CARD 


Presidio  Software  Inc. 

PC  Animate  Plus 


PC  Animate  Plus,  Version  2.0,  from 
Presidio  Software,  works  hard  to  stream- 
line the  animation  process.  The  $199.95, 
DOS-based  program  does  a  good  job  of 
organizing  complex  animation  functions 
into  logically  constructed  menus  and  dia- 
log boxes. 

For  example,  several  different  menus 
contain  an  F/X  command  (shorthand  for 
special  effects).  The 
consistent  use  of  the 
phrase  helps  you 
quickly  learn  that  the 
F/X  command  con- 
trols motion  effects, 
image-processing  ef- 
fects, or  palette  ef- 
fects, depending  on 
whether  you're  in  the  Frames,  Draw,  or 
Color  menu. 

The  Frames  F/X  dialog  box  is  the  heart 
and  soul  of  PC  Animate  Plus.  On  the  sim- 
plest level  you  can  spin,  size,  and  move  el- 
ements across  the  screen  by  adjusting 
slider  bars  for  the  x-,  y-,  and  (simulated) 
z-axes,  or  by  using  the  mouse  interac- 
tively on  the  drawing  screen.  It's  a  breeze 
to  create  a  continuous  loop,  or  to  convert 
a  line  path  into  a  spline  curve.  In  addition, 
push-button  options  let  you  paste  ele- 
ments over  or  under  the  images  already 
on  the  screen,  and  make  the  key  color  (or 
the  picture  colors)  transparent. 
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1       SUITABILITY  TO  TASK  1 

PC  Animate  Plus 

fOm     FAIR  GOOO 

EXCaUNT 

Busiiwss  premimioRi 

•  •  • 

o 

Ciaative  aniimtion 

•  •  o 

o 

Multimedia  control 

•  •  o 

o 

PC  Animate  Plus  offers  a  number  of 
different  animation  techniques.  For  in- 
stant gratification,  try  the  Pixel  F/X  dialog 
box,  which  lets  you  transform  single 
frames  or  entire  films  using  one  of  1 2  dif- 
ferent special  effects.  You  can  create  pro- 
gressive pixelations,  venetian-blind  wipes, 
or  surface  ripples  simply  by  clicking  an 
option  button.  Likewise,  the  Palette  F/X 
dialog  box  allows  you  to  generate  color 
cycling  effects  easily  or  fade  an  animation 
out  to  a  solid  color.  If  you  are  fond  of  tra- 
ditional animation  (where  you  manually 
trace  an  image  from  frame  to  frame),  PC 
Animate  Plus  also  displays  a  blued  guide 
of  the  previous  frame  for  copying  or 
modifying. 

The  package  provides  more  subtle  ef- 
fects as  well.  By  reversing  the  direction  of 
the  segment  arrow  you  can  render  an  ef- 
fect backward — an  essential  technique 
when  you  need  to  pinpoint  the  exact  end- 
ing position  of  an  element.  And  instead  of 
animating  a  single-frame  clip,  you  can  ap- 
ply motion  effects  to  the  current  anima- 
tion, or  to  a  file  stored  on-disk.  Since  you 
can  load  multiframe  animations  into  the 
Frame  F/X  buffer,  this  last  option  is  a 
great  way  to  composite  animations. 


FACT  FILE 


PC  Animate  Pius,  Version  2.0 

Presidio  Software  Inc.,  2215  Chestnut  St, 
San  Francisco,  CA  94123;  415-474-6437; 
fax.  415-474-6349 


Ust  Price:  {199  95 

Requires:  640K  RAM,  EGA  display,  DOS  3.2  or  later, 
mouse.  386-based  PC  or  better,  2M8  RAM,  hard  disk. 
VGA  display  recommended 

In  Short  This  low-cost  animation  package  can  add  so- 
phisticated movement  to  preexisting  images  (like  scans 
and  screen  captures),  but  it  is  short  on  painting  tools. 
Support  for  high-resolution  video  boards  and  the  ability 
to  annotate  presentations  with  sound  (via  Sound  Blaster 
files)  are  valuable  bonuses. 

^/S)0N  READER  SERVICE  CARO 


POOR  PAINTINO 

The  painting  func- 
tions are  the  Achil- 
les' heel  of  PC  Ani- 
mate Plus.  You 
cannot  modify  any 
of  the  basic  tools; 
for  example,  you 
cannot  draw  el- 
lipses or  arcs — only 
circles.  You  can't 
size  the  bitmapped 
fonts  above  36 
points.  Although 
you  can  create  a 
gradient  in  the  pal- 
ette, you  can't  use  it 
to  shade  an  object.  Worse,  when  you  in- 
voke the  zoom  tool,  you're  transported  to 
an  old-fashioned  fat-bit  editing  mode  that 
forces  you  to  click  on  individual  pixels  to 
alter  an  image. 

You  cannot  display  the  painting  screen 
and  the  command  screen  (which  contains 
the  menus  and  palette)  simultaneously, 
making  painting  even  more  awkward.The 
most  serious  drawback  of  this  scheme  is 
that  it  deprives  you  of  visual  reminders  of 
both  the  current  and  key  colors — 
important  information  for  most  animation 
functions. 

You  can,  of  course,  circumvent  this 
problem  by  importing  an  image.  PC  Ani- 
mate Plus  imports  images  in  a  variety  of 
formats,  including  TIFF,  .PCX,  and  .GIF 
In  addition,  a  bundled  utility  program  can 
convert  Autodesk  Animator  and 
Autodesk  Animator  Pro  flics  to  PC  Ani- 
mate Plus's  proprietary  format. 

The  program  does  not  support  true 
masking.  The  workaround  involves  past- 
ing elements  b>ehind  the  images  on-screen 
or  designating  the  picture  colors  as  trans- 
parent. This  pseudo-mask,  however,  is 
only  in  effect  during  a  paste  operation 
and  cannot  be  applied  to  a  specific  area  of 
the  screen.  As  a  result,  you'll  have  to  plan 
your  animation  carefully.  During  testing 
we  discovered  that  pasting  the  satellite 
behind  the  earth  also  pasted  it  behind  dis- 
tant stars.  In  order  to  have  the  satellite 
pass  behind  the  earth  but  in  front  of  the 
stars,  we  had  to  re-create  the  animation 
and  add  the  background  last. 

Most  serious,  when  you  preview  a  mo- 
tion effect  you  see  only  a  square 
wireframe  moving  across  the  screen, 
making  it  difficult  to  judge  positioning  ac- 


in  PC  Animate  Plus,  we  created  a  spline  path 
(for  the  satellite  clip  to  travel  along)  by 
drawing  It  directly  on-screen.  Notice  that 
you  cannot  display  any  menus  or  dialog 
boxes  while  you  are  drawing— an 
inconvenience  at  best. 

curately.  One  of  our  test  animations  re- 
quired a  curved  shape  to  move  between  a 
satellite  and  a  dish.  Imagining  how  the 
curved  shape  fit  within  the  square 
wireframe  and  then  estimating  where  the 
curve  would  come  to  rest  was  an  exercise 
in  frustration. 

The  program  deserves  praise  for  its 
ability  to  work  in  high-resolution  video 
modes  up  to  1,024  by  768  pixels  with  256 
colors.  And  although  the  palette  controls 
are  not  always  up  to  the  task,  the  program 
can  handle  the  32,000  colors  possible  with 
the  Tseng/Sierra  chip  combination. 

A  runtime  playback  utility  and  the 
ability  to  create  simple  loops  within  an 
animation  are  invaluable  tools  if  you  plan 
to  distribute  self-running  presentations. 
In  addition,  built-in  support  of  the  Sound 
Blaster  audio  file  format  makes  PC  Ani- 
mate Plus  an  inexpensive  way  to  dabble  in 
multimedia. 

PC  Animate  Plus  gives  you  high-reso- 
lution animation  techniques  for  an  in- 
credibly low  price. The  painting  tools  are 
limiting,  but  if  you  are  willing  to  import 
images  from  other  applications,  you  will 
find  that  this  package  has  the  power  and 
flexibility  to  move  the  images — and  your 
audience.  □ 

LUISA  SIMONE  IS  A  CONTRIBUTING  EDITOR 
TO  rt.  Al«i<Z/JV£  AND  THE  AUTHOR  OF 
MICROSOFT PUBUSHER  MICROSOFT  PRESS. 
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Save  Multiple  Items  to  the  Clipboard 

With  CLIPSTAC 


BY    RICHARD    HALE  SHAW 


The  Windows  Clipboard  over- 
writes its  entire  contents  the 
moment  you  copy  a  fresh  piece 
of  text  or  cut  a  second  image 
to  it.  The  Clipboard  can  hold 
one  and  only  one  item  at  a 
time;  it  is  absolutely  unfor- 
giving. And.  as  you  may  have 
found,  it  takes  just  one  acci- 
dentally lost  cut  to  make  you  wish  the 
Clipboard  could  accommodate  multiple 
items. 

CLIPSTAC  eliminates  this  dangerous 
limitation.  CLIPSTAC  creates  a  stack,  or 
history  list,  of  all  the  texts  and  bitmaps 
that  any  program  cuts  or  copies  to  or 
from  the  Clipboard.  It  saves  all  these 
items  in  a  file.  CL1PSTAC.DAT.  from 
which  you  can  copy  items  back  to 
the  Clipboard  by  selecting  the  desired 
entry  from  a  list  box.  as  shown  in 
Figure  1 . 

Thus,  anything  you  put  onto  the  Clip- 
board can  be  retrieved  and  reused,  day 
after  day.  from  one  Windows  session  to 
another.  This  not  only  safeguards  your 
work,  but  makes  the  Clipboard  a  natural 
place  to  store  and  access  frequently  used 
logos,  boilerplate  texts,  and  the  like. 
CLIPSTAC  works  equally  well  with  both 
Windows  3.0  and  3.1 . 

The  easiest  way  to  get  a  copy  of  CLIP- 
STAC is  to  download  it  from  PC  Mag- 
Net,  as  explained  in  the  sidebar  "Utilities 
by  Modem."  The  executable  file  is  avail- 
able as  CLIPST.EXE.  the  C++  source 
code  as  CLISRC.ZIP.  and  documenta- 
tion as  CLIPST.DOC:  all  three  of  these 
files  are  archived  in  the  CLIPST.ZIP  file. 
If  your  modem  setup  can't  handle  binary 
files,  you  can  download  CLIPST.BAS. 
which,  when  run  in  BASIC,  will  create 
a  copy  of  CLIPSTAC.EXE.  If  you  wish 
to  recompile  the  utility  you'll  need  a 


C++compiler  for  Windows  that  supports 
templates.  (I  used  Borland  C++  3.0:  you 
can  also  use  Microsoft  C  7.0  or  Zortech 
C++ 3.0.) 

If  you  don't  have  a  modem,  you  can 
get  a  disk  with  the  program  and  source 
code  by  mail.  Simply  send  a  postcard  indi- 
cating your  name,  address,  and  preferred 
disk  size  to  the  attention  of  Katherine 
West,  Utilities,  PC  Magazine.  One  Park 
Ave.,  New  York,  NY  l(K)16.  No  phone 
calls,  please. 

You  can  copy^  cut,  paste, 
and  store  multiple  items  for 

repeated  use  on  your 
Clipboard  with  this  handy 
Windows  3.0  and  3.1  utility. 


USING  CLIPSTAC  CLIPSTAC  requires 
no  special  syntax  or  parameters.  You  can 
add  it  to  a  Program  Group  by  choosing 
File,  New  from  the  Program  Manager.  Or 
you  can  choose  File.  Run  and  execute  it 
from  the  command  line  simply  by  enter- 
ing the  following  line: 

CLIPSTAC 

Probably  the  best  way  to  take  advantage 


IN    THIS  SECTION 


Lab  Notes  479 
Environments  488 
Power  Programming  dOI 
Databases  497 
Languages  499 


of  CLIPSTAC.  however,  is  to  set  it  up 
so  that  it  loads  whenever  you  run  Win- 
dows. To  do  this,  just  check  the  Auto- 
Load  item  in  the  CLIPSTAC  System 
Menu.  This  will  put  the  full  path  of  CLIP- 
STAC.EXE in  the  LOAD=  entry  of 
WIN. INI:  each  time  you  start  Windows 
thereafter.  CLIPSTAC  will  run  as  a  mini- 
mized program.  Alternatively,  if  you're 
using  Windows  3.1,  you  can  just  add 
CLIPSTAC  to  your  Startup  group. 

To  terminate  CLIPSTAC,  just  select 
Close  from  its  System  Menu  or  double- 
click on  the  CLIPSTAC  System  icon. 

Once  it  s  loaded,  CLIPSTAC  will 
open  (or  create)  the  CLIPSTAC.DAT 
file  in  your  Windows  directory.  If  the 
Clipboard  already  has  something  on  it, 
CLIPSTAC  will  automatically  retrieve  a 
copy.  (You  can  always  retrieve  additional 
copies  of  items  in  the  Clipboard  using 
CLIPSTAC's  Paste  button.)  When  you 
use  CLIPSTAC  to  copy  text  or  a  bitmap 
to  the  Clipboard,  CLIPSTAC  will  auto- 
matically make  a  copy  and  store  it  in 
CLIPSTAC.DAT. 

The  CLIPSTAC  interface  consists  of 
a  single  dialog  box  with  a  list  box  and 
several  buttons.  Whenever  you  copy  a 
new  item  to  the  Clipboard,  a  new  entry 
is  added  to  the  beginning  of  CLIPSTAC's 
list,  which  is  displayed  in  the  list  box. 
Each  entry  displays  the  date  and  time 
that  the  item  was  retrieved  from  the  Clip- 
board, the  format  (text,  bitmap,  and  so 
on),  the  size  of  the  item.  and.  when  availa- 
ble, the  name  of  the  program  that  put  the 
item  onto  the  Clipboard.  For  text  items. 
CLIPSTAC  also  displays  the  first  21 
characters  of  text  in  its  Contents  field. 

A  program  can  have  more  than  one 
Clipboard  format,  or  version  of  an  item, 
in  the  Clipboard  at  a  time.  Because  CLIP- 
STAC always  retrieves  as  many  different 
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/%ur«  f;  CUPSTAC  automatically  saves  a  copy  of  everything  you 
cut  and  copy  to  the  Windows  Clipboard  and  lets  you  retrieve  items 
by  selecting  them  from  a  list  box. 


item  formats  as  arc  available,  the  same 
item  will  often  appear  (under  different 
formats)  more  than  once  in  CLIPSTAC  s 
list.  This  is  particularly  true  with  text 
items,  for  which  two  character  sets  are 
available. 

Typically,  the  program  that  puts  an 
item  onto  the  Clipboard  is  the  Clipboard 
owner.  But  some  programs  (Notepad  is 
one)  do  not  access  the  Clipboard  them- 


selves; they  use  Windows'  USER.DLL  to 
access  the  Clipboard  for  them.  In  such  a 
case  the  Clipboard  owner  will  be  the 
"User."  (For  more  details  about  Clip- 
board formats  and  owners  see  the  sidebar 
"Programming  the  Clipboard.") 

You  can  select  an  item  in  CLIP- 
STACs list  by  single-clicking  on  it  with 
the  mouse.  (To  select  from  the  keyboard. 
Tab  to  the  list  and  use  the  Arrow  keys 
within  the  list.)  Pressing  the  Copy  button 
when  an  item  is  selected  (highlighted) 
will  copy  that  item  from  CLIPSTAC  s  list 
back  onto  the  Clipboard.  (Double-click- 
ing on  an  item  will  accomplish  the  same 
thing.)  Note  that  when  you  copy  an  item 
from  CLIPSTAC  to  the  Clipboard. 
CLIPSTAC  will  sense  the  change  in  the 
Clipboard  and  recopy  the  item  to  the  top 
of  its  list — just  as  it  would  if  any  other 
program  had  changed  the  Clipboard's 
contents. 

The  Delete  button  removes  a  selected 
item  from  the  list.  The  Paste  button  adds 
the  item  currently  in  the  Clipboard  to  the 
top  of  CLIPSTACs  list.  This  is  the  same 
action  that  CLIPSTAC  takes  automati- 
cally when  you  change  the  Clipboard's 
contents.  Paste,  however,  provides  a  con- 
venient way  to  retrieve  more  than  one 


copy  of  an  item  into  CLIP- 
STACs list  without  having  to 
recopy  it  back  onto  the  Clip- 
board from  the  program  that 
put  it  there. 

k  QUICK  TUTORIAL  As  all  ex- 
perienced Windows  users  prob- 
ably know,  you  don't  need  to 
display  the  contents  of  Clip- 
board in  order  to  make  use  of 
it.  The  Clipboard  functions  arc 
available  to  applications  when- 
ever Windows  is  running.  What 
you  activate  when  you  double- 
click on  the  Clipboard  icon  (or 
run  CLIPBRD.EXE)  is  only 
the  Clipboard  Viewer.  I  suggest 
that  you  keep  the  Windows 
Clipboard  Viewer  open  during  your  first 
experiments  with  CLIPSTAC  so  that  you 
can  monitor  the  Clipboard's  contents  at 
each  step.  You  will  also  want  to  have 
CLIPSTAC  open,  of  course,  as  well  as  a 
simple  text  editor  (Notepad  will  do).  It 


may  take  a  little  juggling  to  get  them  all 
on-screen  at  once,  but  the  effort  will  be 
well  spent. 

Start  by  opening  a  file  or  typing  some 
text  into  the  Notepad  window  and  using 
the  mouse  to  select  it.  (You  can  also  se- 
lect text  in  the  window  by  holding  down 
the  Shift  key  while  you  move  the  cursor 
to  the  end  of  the  desired  text.)  Then  use 
Edit.  Copy  or,  from  the  keyboard,  Ctrl- 
C  (Ctrl-Ins  in  Windows  3.0)  to  copy  the 
highlighted  text  to  the  Clipboard.  Alter- 
natively, you  can  use  Edit,  Cut  or  Ctrl- 
X  (Shift-Del  in  Windows  3.0)  to  cut  the 
text  from  the  editor  to  the  Clipboard.  As 
soon  as  you  cut  or  copy  text  to  the  Clip- 
board, an  entry  representing  that  text  will 
appear  in  CLIPSTACs  list  box,  as  de- 
scribed previously.  Now  delete  the  text 
in  the  Clipboard  and  from  the  application 
so  you  know  that  it  is  only  available  from 
CLIPSTAC. 

To  retrieve  the  text  from  CLIPSTAC 
back  into  your  application,  double-click 
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I  he  PC  Miifiuzine  utilities  are  avail- 
able by  modem  from  PC  MagNet.  a 
ZiflNet  service  hosted  by  Compu- 
Serve. 

To  find  the  phone  number  nearest 
you.  set  your  communications  soft- 
ware to  M).  1 .200. 2,41K).  or  y.f)(H)  bits 
per  sect)nd.  7  data  bits,  even  parity.  I 
stop  bit.  and  full  duplex,  then  dial  SOO- 
.346-3247  with  your  modem.  When  the 
modem  connects,  press  Enter.  At  the 
H(JS  1  NAME  prompt,  enter 
PHONES.  Follow  the  menus  and  note 
the  number  closest  to  you.  Or  you  can 
call  S(M)-(i3.'S-622.S  (voice)  and  follow 
the  instrucli4)ns  and  now  the  number. 

To  obtain  the  current  issue's  utility 
free  of  charges,  dial  the  number  near- 
est you:  at  the  I  lOS  1"  NAME  prompt, 
type  CIS;  at  the  L  SIiR  ID  prompt,  en- 
ter 601  16.1.  At  the  PASSWORD 
prompt,  enter  PCMACiU  I IL. 

To  join  ZiffNet,  at  the  USER  ID 
prompt  type  177(M)0.5(MK).  Then,  at  the 
PASSWCJRD  pR)mpl.  enter  PC^ 
MAGNET.  And  finally,  at  the  EN- 
TER AGREEMENT  NUMBER 
prompt,  type  PCMAGy2. 

Reuister  vour  name  and  enter  vour 


MasterCard,  Visa,  or  American  Ex- 
press card  number.  (If  you'd  like  to 
have  your  company  billed  instead,  call 
CompuServe  at  S(M)-S4S-W9().)  Your 
perst)nal  user  ID  and  a  tempt)rary 
password  will  be  displa\ed.  A  new 
password  will  arrive  in  the  mail  within 
10  days  \o  confirm  your  subscription. 

ZiffNet  membership  costs  $2. .SO 
per  month.  This  includes  access  to  PC 
Miifitizine  Editors'  Choice  Awards, 
Product  Reviews  index.  Weekly  News 
troni  /'(  Wfck.  Buyers"  Market,  Ziff- 
Net Highlights,  and  the  Support  Fo- 
rum (which  also  includes  the  current 
utility).  Ct)mpuServe  members  can 
join  by  entering  GO  PCM  AG  at  any 
CompuServe  !  prompt. 

If  you  access  other  areas.  PC  Mag- 
Net  costs  an  additional  $6.30  per  hour 
for  .3(K)-bps  service.  $  1 2.S0  for  1 .200 
or  2.400  bps.  and  $22.S()  for  4.600  bps. 
Billing  is  based  on  1 -minute  incre- 
ments. 

I'hese  programs  can  be  copied  but 
are  copyrighted.  You  may  make  cop- 
ies for  others  as  long  as  no  charge  is 
involved,  but  making  copies  for  any 
commercial  purpose  is  prohibited.  □ 
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on  the  text's  entry  in  CLIPSTAC's  list 
box.  (Alternatively,  you  can  single-click 
on  the  entry  and  press  CLIPSTAC's 
Copy  button.)  This  will  put  the  item  from 
CLIPSTAC  back  onto  the  Clipboard. 
Then  return  to  the  target  application,  po- 
sition the  cursor  where  you  want  the  text 
to  be  inserted,  and  select  Edit.  Paste  or 
Ctrl-V  (Shift-Ins  in  Windows  3.0).  Voila! 
The  text  will  reappear  in  the  target  appli- 
cation's window. 

To  copy  a  bitmap  from  an  application 
into  CLIPSTAC,  you  use  a  procedure 
similar  to  the  one  you  use  for  text.  For 
example,  to  copy  a  bitmap  from  Paint- 
brush into  CLIPSTAC,  open  Paintbrush 
and  select  File,  Open  to  open  a  bitmap 
file  (such  as  256COLOR.BMP).  Select 
the  icon  in  the  upper-right  corner  (the 
one  with  the  scissors  and  a  square)  and 
select  a  portion  of  the  bitmap.  (Click  and 
hold  the  mouse  button  at  one  corner  of 
the  bitmap  and  drag  the  mouse  to  the 
other  end  of  the  bitmap,  then  release  the 
mouse  button.) 

Then  use  Edit,  Copy  (Ctrl-C  or  Ctrl- 
Ins)  to  copy  the  bitmap  onto  the  Clip- 
board and  so  into  CLIPSTAC.  CLIP- 
STAC will  display  a  new  entry  for  the  bit- 
map, though  the  Contents  field  will 
contain  only  dots.  Clear  the  Clipboard 
once  again  to  assure  yourself  that  you're 
really  making  a  copy  from  CLIPSTAC  to 
the  Clipboard  in  the  next  step. 

Now,  to  copy  the  bitmap  from  CLIP- 
STAC onto  the  Clipboard,  double-click 
on  the  bitmap  entry  in  CLIPSTAC's  list 
(or  single-click  it  and  press  the  CLIP- 
STAC Copy  button).  Then  paste  the  bit- 
map from  the  Clipboard  back  into 
Paintbrush  by  activating  Paintbrush,  po- 
sitioning the  cursor  where  you  want  the 
bitmap  to  go,  and  using  Edit,  Paste  (Ctrl- 
V  or  Shift-Ins). 

MORE  ON  CLIPSTAC  You'll  notice  when 
using  CLIPSTAC  that  if  you  have  more 
than  ten  entries  in  its  list,  you  will  not  see 
new  entries  being  added.  The  top  of 
CLIPSTAC's  list  has  simply  scrolled  off- 
screen. When  this  happens,  a  scroll  bar 
will  appear;  you  can  use  this  to  scroll 
through  the  list  to  the  top  of  the  stack. 
Whenever  the  top  of  the  list  is  visible 
you'll  see  new  items  as  they  are  added. 

CLIPSTAC  limits  the  number  of 
items  you  can  store  in  its  list.  The  default 
is  500,  but  you  can  set  a  lower  limit  by 
making  an  entry  in  WIN. INI,  as  de- 
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As  mentioned  in  the  main  text, 
CLIPBRD.EXE,  which  comes  with 
Windows,  is  not  itself  the  Clipboard. 
Rather,  CLIPBRD.EXE  is  a  Win- 
dows program  that  always  displays  the 
Clipboard's  contents.  The  Clipboard 
itself  is  a  facility,  built  into  Windows, 
that  allows  for  serialized,  shared- 
memory  I/O  between  multiple  appli- 
cations. Any  Windows  application 
can  use  Clipboard  functions  in  the 
Windows  API  to  open  the  Clipboard 
and  read  or  change  its  contents. 

CLIPBOARD  FORMATS  A  Windows 
program  can  store  or  retrieve  data 
from  the  Clipboard  in  one  or  more 
formats.  There  are  nine  different  pre- 
defined Clipboard  formats,  as  follows: 

•  two  for  text,  using  either  the  ANSI 
or  OEM  character  set; 

•  two  for  bitmaps,  one  compatible 
with  Windows  2.0  and  the  other  a  DIB 
(device-independent  bitmap); 

•  one  for  Windows  metafiles; 

•  a  SYLK  (Symbolic  Link)  format, 
used  by  Microsoft  Multiplan  and 
Chart; 

•  a  DIP  (Data  Interchange  Format) , 
used  by  "VisiCalc; 

•  a  TIFF  (Tagged  Image  File  Format) 
for  products  such  as  Aldus's  Page- 
Maker; and 

•  a  color  palette  format. 

Which  format  a  program  uses  varies. 
Word  processors  generally  use  text 
formats,  while  clip-art  and  drawing 
programs  use  bitmaps, 
ij;    1*  A  program  may  store  an  item  on 
the  Clipboard  in  as  many  of  the  for- 
mats as  it  supports.  Similarly,  a  pro- 
gram can  retrieve  an  item  from  the 
Clipboard  in  as  many  formats  as  are 
available.  If  you  use  Notepad  to  copy 
text  to  the  Clipboard,  for  example. 
Notepad  will  insert  both  of  the  text 
formats  of  the  data  into  the  Clip- 
board. Other  programs,  such  a<  .  ' , 
Microsoft  Excel,  use  several  formats 
to  copy  worksheets  into  the  Clip- 
board: ANSI  or  OEM  text,  a  bitmap, 
or  DIF  or  SYLK  formats.  The  work- 
sheet can  then  be  retrieved  in  any  of 
these  formats. 


Since  CLIPSTAC  has  no  way  of , 
knowing  which  formats  you'll  waiittii|ix 
use,  it  routinely  saves  every  format 


that  it  can  retrieve  from  the  Clip 
board.  That's  why,  when  you  copy 
block  of  text  from  Notepad  to  the 
Clipboard,  you'll  see  CLIPSTAC  shviPt^^ 
the  text  in  both  text  formats.  The  Fdii^:; 
mat  column  in  CLIPSTAC  can  coa-;  .".;:> 
tain  mos/ of  the  formats  I've  men- 
tioned. Specifically,  CLIPSTAC 
supports  both  types  of  text  and  bitmap 
formats,  plus  DIF  and  SYLK.        ,  .J^, 
ACCESSING  THE  CLIPBOARD  CLIP.' '  l';  ' 
STAC  uses  a  number  of  the  Clipboard  : 
functions  from  the  Windows  API: 

•  OpenClipboard  provides  access  Ojf-:}"  j'^^.. 
the  Clipboard.  Only  one  program  t$^t^' 
a  time  can  gain  access,  and  the  pro-t,' 
gram  that  has  it  becomes  the  Clip-  . 
board  owner.  ■ ' 

•  EmptyClipboard  deletes  the  con-     -  • 
tents  of  the  Clipboard  and  prepar^lt /V. 
for  new  data. 

•  GetClipboardData  returns  a  handle  % 
to  the  Clipboard  data  for  a  particular 
format. 

•  SetClipboardData  puts  data  in  a 
particular  format  onto  the  Clipboard. 

•  CloseClipboard  ends  a  program's  '; 
access  to  the  Clipboard  and  allows: 
other  programs  to  access  it.  :  >V-y  ; 

•  GetCIipboardOwner  identifies  tbev  ' '.' 
owner  of  the  Clipboard.  '■■ 

•  EnumClipboardFormats  identifies  -i- 
which  formats  are  available  for  the  :  v 
Clipboard's  current  contents.   ;  4:-  s^^gi 

•  SetClipboardViewer  adds  a  pro-  Ap^? 
gram  to  the  Clipboard  viewer  chamir^^j, 
which  will  be  discussed  below.  "  ■ '  '^^  Af./ 

•  ChangeClipboardChain  removes  a 
program  from  the  Clipboard  viewer.  • 
chain.  <■'■ . 

CLIPSTAC  uses  a  C++  class.  Clip-  1^ 
Board,  that  simplifies  the  use  of  these  .'• 
functions  and  encapsulates  their  func-  i 
tionality.  So.  for  example,  CLIPSTAC  A 
can  call  ClipBoard::Open,  Clip- 
Board::Empty,  ClipBoard::SetDataji:'  -jJi 
and  ClipBoard::Close  to  change  thew!ci.j|«ii 
contents  of  the  Clipboard.  The  in- 
stance  of  class  ClipBoard  will  often 

CONTINUES 
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CONTINUKI) 

supply  the  appniprintc  parameters 
and  inlorniation  Id  the  uiidcrlying 
Windows  API  functions.  Because  all 
the  I  unctions  in  class  C  lipBoard  are 
in-line,  tiiey  do  not  add  any  code  to 
a  program  that  uses  them.  Rather, 
they  map  directly  to  calls  to  the  Win- 
dows API  Clipboard  lunelions.  w  hich 
you'll  have  in  your  program,  anyway. 

THE  CUPBOARD  VIEWER  CHAIN  When 
a  program  changes  ilie  contents  ot  the 
Clipboard.  Window  s  sends  a  WM_ 
DRAWCLIPBOARD  message  to  the 
first  member  of  the  Clipboard  viewer 
chain.  This  "chain"  is  a  list  of  pri)- 
grams  that  are  to  be  notified  when  the 
Clipboard  contents  change. 
CL1PBRD.EXE  is  an  example  of 
such  a  Clipboard  v  iewer:  Whenever 
you  change  the  Clipboard. 
CLIPBRD.EXE  will  read  the  Clip- 
board's contents  and  display  them  in 
its  window.  While  a  Clipboard  viewer 
program  isn"l  required  to  display  the 
Clipboard's  new  contents,  it  must  pass 
the  notification  message  on  to  the 
next  viewer. 

A  program  can  become  a  member 
of  the  Clipboard  viewer  chain  by 
calling  the  SetClipboardVievver  API 
function.  This  function  returns  the 
w  indow  handle  of  the  program  at  the 
beginning  t)f  the  Clipboard  viewer 
chain  and  puts  the  calling  program  at 
(he  beginning  of  the  chain.  When  it 
gets  a  WM_DRAWCLIPBOARD 
message,  the  program  must  pass  that 
message  to  the  //t'.xv  Clipboard 
viewer — that  is,  the  one  that  had  been 
at  the  beginning  of  the  chain  prior  to 
the  call  to  SetClipboard  Viewer.  If  a 
program  is  exiting  or  no  longer  needs 
to  receive  the  Clipboard  notification 
messages,  it  should  call  ChangeClip- 
boardChain  to  remove  itself  from  the 
(  lipboard  viewer  chain.  (C  LIPS  TAC 
uses  the  ClipBoard::JoinViewers  and 
ClipBoard::Ouil  Viewer  member 
junctions  to  accomplish  this.) 

THE  CLIPBOARD  OWNER  Programs  in 
the  Clipboard  viewer  chain  can  use 
the  GetClipboardOwner  function  to 


determine  w  hich  program  has 
changed  the  (  lipboard.  CLIPSTAC 
uses  this  function  (via  ClipBoard:: 
CictOwner)  to  obtain  the  owner's 
module  handle  and  therefore  the 
owner's  name.  (The  owner's  name 
consists  of  the  filename  and  path  of 
the  .EXE  file  that  controls  access  to 
the  Clipboard.) 

Sometimes,  however,  the  Clip- 
board ow  iier  s  name  isn't  available. 
On  the  one  hand,  when  a  WM_ 
DRAWCLIPBOARD  message  is 
sent  to  members  of  the  Clipboard 
viewer  chain,  the  Clipboard  owner 
still  controls  the  Clipbt)ard.  and 
CLIPS  TAC  can  obtain  the  owner's 
name.  On  the  other  hand,  it  is  unusual 
for  a  program  to  retain  ownership  of 
the  Clipboard  any  longer  than  is  re- 
quired \o  put  new  data  onto  it.  ( In- 
deed, it  is  considered  poor  Windows 
etiquette  to  do  so.)  Thus,  chances  are 
that  when  you  push  the  Paste  button, 
the  Clipboard  ow  ner  will  already  have 
relinquished  control  of  the  Clipboard. 
In  this  case  CLIPS  I'ACcan  l  obtain 
the  name  of  the  owner,  so  it  puts  (Un- 
known) in  the  Ow  ner  column  instead. 

At  other  times,  the  Clipboard 
owner  name  returned  from  Windows 
doesn't  accurately  reflect  the  name  of 
the  program  from  which  the  Clip- 
board data  originated.  For  example, 
a  program  using  Windows  edit  con- 
trols can  send  a  WM_COPY  or 
WM_CljT  message  to  the  edit  control 
instructing  it  to  copy  or  cut  its  con- 
tents \o  the  Clipboard.  But  edit  con- 
trols don't  do  this  themselves:  instead, 
they  make  calls  into  USER. EXE,  the 
Windows  DLL  that  contains  most  of 
the  code  for  Windows.  Since 
USER. EXE  is  the  program  that  per- 
forms the  Clipboard  I/O  for  edit  con- 
trols, USER. EXE  is  identified  as  the 
Clipboard  ow  ner  in  such  circum- 
stances. Thus,  if  you  use  Notepad 
(w  hich  is  essentially  a  Windows  edit 
control  in  a  window)  to  cut  or  copy 
to  the  Clipboard  while  CLIPSTAC  is 
active,  you'll  tind  that  CLIPS  l  AC 
records  USER.EXE.  not  NOTE- 
PAD.EXE,  as  the  Clipboard  owner. 
— Rkliurd  link'  Shaw 


scribed  below.  This  may  be  wise,  espe- 
cially if  you  use  it  for  bitmaps;  CLIP- 
STAC.DAT  can  easily  grow  beyond 
several  megabytes  if  you  use  it  to  store 
many  different  bitmaps. 

Items  that  you  don't  use  again  will 
eventually  fall  off  the  end  of  the  list.  That 
is  to  say,  when  you  add  the  501st  item, 
the  item  at  the  bottom  of  the  list  will  be 
discarded  automatically.  But  whenever 
you  use  an  item — that  is.  copy  it  from 
CLIPSTAC's  list  back  onto  the  Clip- 
board— that  item  will  also  be  copied  to 
the  beginning  of  the  list.  This  safeguard 
will  generally  be  enough  to  prevent  a  fre- 
quently used  item  from  falling  off  the  end 
of  the  list. 

Just  to  be  sure,  however,  CLIPSTAC 
provides  a  ToTop  button.  When  you 
press  this  button,  the  selected  CLIP- 
STAC item  is  copied  to  the  top  of  its  list 
without  being  copied  to  the  Clipboard, 
where  it  would  overwrite  the  current 
Clipboard  contents.  (Of  course,  this  will 
push  every  item  in  the  list  down  one 
notch.) 

An  additional  CLIPSTAC  feature 
helps  deal  with  the  disk-space  problem 
that  arises  if  you  frequently  use  bitmaps. 
To  appreciate  the  problem,  press  the 
Print  Screen  key  while  CLIPSTAC  is 
running  to  copy  a  bitmap  of  the  entire 
Windows  desktop  onto  the  Clipboard. 
(Depending  on  your  computer,  you  may 
have  to  hit  Print  Screen  twice.  Shift-Print 
Screen,  or  Alt-Print  Screen,  as  the  Win- 
dows manual  suggests.)  CLIPSTAC's 
cursor  will  change  to  an  hourglass  while 
it  copies  the  bitmap  from  the  Clipboard 
into  CLIPSTAC.DAT.  When  the  bitmap 
entry  appears  in  CLIPSTAC's  list,  you'll 
find  that  may  be  anywhere  from  150K  to 
a  full  megabyte,  depending  on  your  sys- 
tem's video  resolution.  All  it  takes  is 
three  or  four  of  these  and  CLIP- 
STAC.DAT will  balloon  to  several  meg- 
abytes of  valuable  disk  space. 

To  prevent  this,  wherever  possible 
CLIPSTAC  duplicates  the  information 
about  a  list  item  without  duplicating  the 
item  itself.  Thus,  you  don't  have  to  worry 
about  CLIPSTACDAT's  size  exploding 
if  you  frequently  use  Copy  or  ToTop. 
You  can  prove  this  to  yourself  by  hitting 
the  Copy  button  several  times  when  the 
desktop  bitmap  you  just  made  is  high- 
lighted. Now  use  the  File  Manager  (or 
DIR  in  a  DOS  window)  to  check  the  size 
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Ifyom  wmt  fn*lk*Ut 
fieturt,  look  to  NEC. 
We  make  the  best  products 
for  windows  computing. 

In  fact,  both  the 
Multisync  5FG  monitor 
and  Silenlwriler*  Model 
95  printer  were  rated 
best  in  category 
and  chosen  as 
part  (if  the  ideal 
Windows  PC  by 
PC  Computing 
magazine. 


Even  at  17"  there's  no 
room  for  improvement. 

Or,  as  PC  Week"  so  nicely  put  it,  "NEC's  MultiSync  5FG  is  the  best 
PC  monitor  we've  ever  seen."* 

Wide  open  windows.  Our  FullScan"^  capability  delivers  sharp  images 
edge-to-edge  with  no  black  border.  So  you'll  have  ample  room  for  more 
than  one  usable  window.  In  fact,  our  flat  square  screen  provides  one  of 
the  largest  active  display  areas  of  any  17"  monitor." 

Exceptional  clarity.  The  polished,  high-contrast  screen  surface  provides 
improved  focus  and  enhanced  color  vibrancy.  So  even  six-point,  single-pixel 
fonts  are  legible  and  details  are  crystal  clear.  Dual  dynamic  beam  focus 
ensures  consistent  focus  across  the  entire  screen.  And  with  higher  refresh 
rates,  you'll  see  rock-solid,  flicker-free  images. 

Standard  extras.  A  second  generation  microprocessor  and  memory  with 
digital  controls  automatically  optimizes  screen  geometry.  Our  Reduced 
Magnetic  Field'^  technology  means  all  FG""  monitors  meet  MPR  II  stan- 
dards. Of  course,  the  5FG  is  compatible  with  PC  and 
Mac®  II/Quadra"*  systems  and  most  workstations.  The 
5FG  supports  all  major  video  standards  from  VGA  to 
1280  X  1024  non-interlaced  at  74  Hz.  And  only  NEC  has 
the  amazing  AccuColor""  color  manipulation  system. 

Any  way  you  measure  it,  the  MultiSync*  5FG  is  a  superior  monitor. 

For  more  information,  call  1-800-NEC-INFO.  (In  Canada:  1-800-343-4418.) 
For  immediate  info  via  fax,  call  NEC  FastFacts"  1-800-366-0476,  request  #1741. 


Free  17"  MulriSync 

Monitor  l^ns 
with  each  SFG  purchased 
from  July  I  to 
September  30. 1992. 
CaU  NEC  FastFacts  at 
1-800-366^76. 
request  #175367 
for  deuils. 
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of  CLIPSTAC.DAT.  It  will  have  in- 
creased only  by  the  size  of  the  original 
bitmap,  not  by  the  aze  of  the  additional 
copies. 

You  can  control  the  number  of  items 
in  CLIPSTACs  Hst  in  two  ways.  First,  of 
course,  you  can  use  the  Delete  button  to 
remove  selected  items  from  the  list.  As 
mentiimed  earlier,  however,  you  can  also 
reduce  the  default  maximum  number  of 
items  in  the  list  by  adding  the  Maxltems 
entry  to  the  [ClipStac]  section  of 
WIN. INI.  (CLIPSTAC  will  automati- 
cally create  this  section  the  first  time  you 
run  it.)  Thus,  you  might  enter 

MBxit«u-ie0 

to  limit  the  number  of  entries  in  CLIP- 
STACs list  to  100.  Whenever  the  num- 
ber of  CLIPSTAC  items  exceeds  500  (or 
the  Maxltems  setting,  whichever  is 
smaller).  CLIPSTAC  will  drop  the  item 
at  the  end  of  the  list.  The  CLIPSTAC 
About  box  reports  the  current  number  of 
items  in  the  list:  just  select  About  Clip- 
Stac from  CLIPSTAC  s  System  Menu. 

Whether  a  CLIPSTAC  item  falls  off 
the  end  of  the  list  or  you  use  the  Delete 
button  to  remove  it,  the  item  is  not  imme- 
diately removed  from  the  CLIP- 
STAC.DAT file.  As  with  many  of  the 
popular  PC  database  programs,  you  must 
occasionally  pack  CLIPSTACs  data  file 
to  remove  deleted  items  from  the  file  and 
recover  the  disk  space  they  occupied. 
When  you  press  the  Pack  button,  CLIP- 
STAC will  write  out  a  new  copy  of  CLIP- 
STAC.DAT  that  contains  only  those 
items  that  are  current  in  the  list.  And, 
wherever  an  item  was  created  via  the 
Copy  or  ToTop  buttons,  only  a  single 
copy  of  that  item  will  remain  in  the  entire 
data  file. 

Note  tiiat,  as  with  PC  database  pro- 
grams, packing  can  take  some  time,  espe- 
cially if  CLIPSTAC  s  list  gets  large  or 
contains  large  items.  If  you  fmd  yourself 
using  Pack  during  even,'  CLIPSTAC  ses- 
sion, you  can  check  the  AutoPack  option 
in  CLIPSTACs  System  Menu.  This  will 
cause  CLIPSTAC  to  pack  CLIP- 
STAC.DAT automatically  each  time  you 
start  the  program. 

HOW  CLIPSTAC  WORKS  As  a  Windows 
program.  CLIPSTAC  makes  use  of  Win- 
dows' graphical  user  interface.  But  deal- 
ing with  die  Windows  API  and  with  the 
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usual  setup  and  initialization  features  of 
a  Windows  program  is  notoriously  messy 
and  complex.  For  this  reason  I  wrote  a 
set  of  C-t-i-  classes — a  small  application 
framework — in  order  to  encapsulate 
some  of  the  Windows  API  and  to  handle 
the  details  of  using  it. 

My  class  library  supplies  most  of  the 
setup  and  initializati(»i  code  that  you'd 
ordinarily  have  to  write  for  yourself. 
CLIPSTACs  classes  provide  a  number 
of  services  that  snnplify  the  processes  of 
registering  a  window  class,  creating  and 
displaying  a  window,  and  receiving  and 
responding  to  messages.  Additionally, 

DeaBngvMiie 
Windows  API  and  ivitA 

^  usual  sett^  and 
iniiuUhu^on  features  of 
a  Windows  ^gram 
is  notoriously  messy 
and  complex, 

they  make  it  easy  to  standardize  the  be- 
havior of  an  interface  component  and  to 
create  new  components  by  deriving  new 
C-H- classes  firtMU  old  ones.  As  with  most 
application  frameworks,  you  need  only 
derive  one  or  two  new  C-n-  classes  from 
those  in  the  framework  to  get  the  basic 
application  up  and  running. 

Unlike  such  full-fledged  application 
frameworks  as  Boriand's  Ot^ect  Win- 
dows Library  (OWL)  and  Microsoft  C 
7.0's  Foundation  Classes,  however,  the 
classes  used  by  CLIPSTAC  do  not  at- 
tempt to  encapsulate  the  entire  Windows 
API.  I  have  expanded  them  to  offer  MDI 
(multiple  document  interface)  features, 
but  they  don't  encapsulate  GDI  (Win- 
dows' graphical  device  interface).  DDE 
(dynamic  data  exchange),  or  OLE  (ob- 
ject linking  and  embedding)  services. 
You  can  add  these,  if  you  wish. 

I  chose  not  to  use  Borland's  or  Micro- 
soft's application  frameworics  for  reasons 
related  to  the  very  wide  audience  for 
which  PC  Magazine  utilities  are  in- 
tended. Had  I  used  an  existing  applica- 
tion framework,  it  wouM  have  effectively 


excluded  everyone  who  doesn't  use  or 
have  that  particular  framework.  More- 
over, even  if  you  never  intend  to  design 
an  application  framework  yoiu^lf,  you 
can  get  some  idea  of  what  is  involved  by 
seeing  how  I  devised  my  own. 

A  further  consideration  was  that  I 
wanted  to  keep  the  program  small  and 
fast  Application  frameworics  like  OWL 
force  you  to  use  either  large  or  compact 
memory  models,  and  OWL.DLL  alone 
takes  up  144K.  Using  it  would  hardly 
make  sense,  since  CLIPSTAC.EXE  is 
barely  35K  and  most  users  will  get  their 
copy  by  downloading  it  from  PCMagl^et 

CLIPSTACS  CLASSES  The  principal 
C+-t-  classes  in  CLIPSTAC  are  Window, 
WinApplication,  WinDlg,  and  ClipStac. 
Window  is  the  basic  window  class:  It  pro- 
vides standard  window  setup  and  crea- 
tion services  as  well  as  a  virtual  message- 
handling  &cility  that  maps  member  func- 
tions to  \^dows  messages. 

Virtual  message  handiing  is  a  system 
that  lets  you  associate  a  member  function 
of  a  C++  class  with  a  Windows  message. 
Consequently,  when  a  particular  Win- 
dows message — such  as  WM_PAINT — 
is  received,  a  facility  built  into  the  appli- 
cation framework  automatically  calls  the 
appropriate  member  function — ^WM- 
PAINT() — of  the  object  managing  the 
window  that  received  the  message.  The 
framework  provides  a  default  virtual 
m^ber  function  for  eacli  Windows  mes- 
sage. If  you  want  your  a{q>lications  to  be- 
have differently,  you  can  override  the  de- 
foult  functions  with  your  own  member 
functions. 

The  class  Window  (which  is  the  desig- 
nation 111  use  to  denote  my  C+-t-  ^MHndow 
class)  is  derived  from  WinApplication. 
WinApplication  provides  application- 
wide  services  for  storing  the  parameters 
passed  to  WinMain  and  for  making  them 
available  to  the  entire  application.  Win- 
Application also  lets  you  add  a  standard 
Windows  message  kop  to  your  apfrfica- 
tion  by  means  of  a  single  function  call, 
RunQ. 

The  WinDlg  class  is  derived  from  class 

Window.  Thus,  it  inherits  all  its  parent's 
functionaUty.  WinDlg  is  designed  to  cre- 
ate a  modeless  dialog  box  as  a  window's 
main  window.  It  assumes  that  you  have 
created  a  dialog  template  with  a  dialog 
ediUv,  sudi  as  the  one  suj^Iied  in  Bor- 
land's Resource  Workshop,  in  Whitewa- 
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ter's  Resource  Toolkit,  or  in  the  Win- 
dows SDK.  To  create  the  dialog,  you  then 
derive  a  new  class  from  WinDlg  and  pass 
the  name  of  the  dialog  template  to  the 
new  class's  constructor: 


The  CLIPSTACAPI 


class  ClipStac 
{ 


public  WinDlg 


ClipStac (char  'name) 
{ 


); 


WinDlg (name) 


Class  Window  contains  a  set  of  virtual 
member  functions  to  implement  message 
handling. 

Virtual  member  functions  may  be 
overridden  by  defining  them  anew  in  a 
derived  class.  Thus,  no  matter  how  you 
access  an  object  of  the  derived  class — • 
whether  directly,  or  indirectly  via  a 
pointer  to  a  parent  of  the  derived  class — 
a  call  to  the  virtual  function  will  always 
return  the  most-recently  derived  version 
of  that  virtual  function.  In  the  code  be- 
low, therefore,  regardless  of  the  level  at 
which  you  call  the  foo  function,  its  most- 
recently  derived  version  will  be  the  one 
that  gets  called: 

class  A 

( 

public: 

virtual  void  foo(void); 
); 


CLIPSTAC  has  features  that  might  be 
useful  It)  programmers  as  well  as  end 
users.  Thus,  the  idea  for  the  Cl.lP- 
STAC  API  was  born.  I  he  CLIP- 
STAC API  consists  of  seven  messages 
that  (T.IPSTAC  defines  and  registers 
with  Windows  via  the  RcgislerMes- 
sage  function: 

WM_CLIPSTACREGISTEK 

WM_CLI PSTACPUSH 

WM_CLIPSTACPOP 

WM_CLIPSTACFIND 

WM_CLIPSTACGET 

WM_CLIPSTACEXIT 

WM_CLI PSTACDEREGI STER 

Any  Windows  program  written  in  C 
or  C++  can  use  these  messages  simply 
by  including  the  file  CSAPI.H.  calling 
RegisterMessage  to  register  the  name 
of  each  message  with  Windows,  and 
returning  a  message  value.  (Programs 
written  in  Turbo  Pascal  for  Windows 
or  any  other  Windows  programming 
language  that  provides  access  to 
the  Windows  functions  Register- 
Message.  SendMessage.  and  Post- 
Message  can  create  their  own  version 
of  this  file.) 

CLIPSTAC  registers  all  of  these 
messages  with  code  such  as  that  shown 
below: 

/ /  dpf ined  in  CSAPI.H 


class  B  : 

;  public  A 

I'.-riACKEGISl  VM  ■  : 

{ 

public: 

Virtual  void  foo (void); 


B  B_object; 

A  *pointer_to_A_object  =  &B; 
pointer_to_A_object->f oo ( )  ; 
//  calls  B: : foo( ) 


WORD  WM_CLIPSTACREGISTER; 


,.::_.,LIPSTACREGISTER  = 
Reg  i  s  terwi  ndowMessage 

(szWM_CLIPSTACREGISTER) 


C++  classes  are  the  means  by  which  new 
data  types  are  created.  In  the  illustration 
above,  class  A  is  a  data  type,  and  class 
B  is  a  new  data  type  derived  from  class 
A.  If  you  access  B::foo  directly,  you'll  call 
B::foo.  But  if  you  use  a  pointer  to  a  data 


Any  Windows  program  can  use  the 
same  technique  to  register  these  mes- 
.sages  with  Windows.  Once  you've 
registered  the  messages,  you  can  use 
them  to  determine  whether  CLIP- 
STAC is  running  and  to  ask  it  to  per- 
form services  lor  you. 

USING  THE  API  To  begin  using  the 
CLIPS  l  AC  API,  your  program  must 


first  determine  whether  CLIP- 
STAC.EXE  is  running.  You  can  use 
the  WM_CL1PSTACRI-C.IS  IT- R 
message  to  do  this  by  sending  it  to  all 
the  desktop  windows: 


V!K_C'.  -Il-.d.  t)L)  ; 

In  this  code,  hWnd  is  your  program's 
window  handle.  Because  Oxffff  is  used 
in  place  of  a  target  window  handle. 
SendMessage  will  send  this  message 
to  all  the  desktop  windows. 

If  CLIPS  TAC  is  running  when  you 
send  WM_CLIPSTAC  RECiISTER. 
CLIPSTAC  will  save  the  value  of 
your  program's  window  handle.  (  The 
reason  it  will  do  so  is  explained  a  little 
later.)  CLIPSTAC  will  reply  by  post- 
ing the  same  message  back  to  your 
program,  which  is  why  you  must  sup- 
ply your  program's  window  handle  in 
wParani.  Ihe  third  parameter.  How- 
ever. CLIPS  TAC  will  supply  itsfmvi 
windt)w  handle  as  the  wParam,  so  you 
can  save  this  value  and  use  it  again  to 
target  the  remaining  messages  to 
CLIP.STAC  itself. 

CLIPSTAC  will  also  insert  your 
program's  hWnd  in  the  low  word  of 
IParam.  the  fourth  parameter.  Your 
program  sht)uld  check  to  see  if  these 
match.  If  they  don't,  your  program 
should  ignore  the  WM_C  LIPS  l  AC- 
RECilSTER  message,  since  it  is  in- 
tended for  another  program. 

The  only  problem  with  this  scheme 
is  that  using  Oxffff  as  SendMessage's 
first  parameter  will  also  send 
WM  (  LlPSTACRECilSIERtoyour 
own  program,  with  your  program  s 
hWnd  as  a  w  Param.  However,  as  long 
as  your  program  ignores  all 
WM^CLlPSTACRECilSIER  mes- 
sages in  which  the  high  word  of 
IParam  is  not  your  program's  hWnd. 
you  really  shouldn  l  encounter  any 
problems. 

Once  you've  registered  your  pro- 
gram with  CLIPSTAC.  you  can  u.se 
the  remaining  messages  to  request 

CONTINUES 
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The  CLIPSTAC  API 

CONTINUF.D 

CLIPSTAC  serv  ices.  For  example, 
you  can  send  WM_CLIPSTACPUSH 
to  CLIPSTAC  to  copy  the  current 
Clipboard  contents  to  the  beginning 
of  CLIPS T AC'S  list.  (This  is  equiva- 
lent to  the  user  pressing  the  CLIP- 
STAC Paste  button.)  Or  you  can  send 
WM_CLIPSTACPOP  to  copy  a  spe- 
cific CLIPSTAC  item  back  into  the 
Clipboard  (the  equivalent  of  using 
CLIPSTAC's  Copy  button  after  se- 
lecting a  specific  item).  Both  messages 
return  TRUE  if  successful  and 
FALSE  if  not.  Note  that  while 
WM_CLIPSTACPIJSH  does  not  take 
any  message  parameters, 
WM_CLI  PSTACPOP  requires  that 
the  wParam  parameter  be  set  to  the 
index  of  the  CLIPSTAC  item  you 
want  placed  in  the  Clipboard.  CLIP- 
STAC items  are  numbered  0. .  .n. 
where  0  is  the  index  of  the  first  item 
in  the  list.  A  program  can  also  send 
the  WM_CLIPSTACCOUNT  mes- 
sage to  retrieve  the  number  of  items 
in  CLIPSTAC's  list. 

Your  program  can  retrieve  the 
identifying  information  for  an  item  in 
CLIPSTAC's  list— the  date,  time,  for- 
mat, size,  and  owner  name — via, the 
WM_CLIPSTACGET  message.  If 
you  send  this  message  to  CLIPSTAC 
you  must  again  supply  the  index  of  the 
item  in  the  w  Param  parameter.  This 
message's  return  value  is  a  LPSTR  to 
the  item's  identifying  information  (or 
NULL  if  the  index  is  invalid  or  the 
item  cannot  be  found).  You  should 
copy  this  pointer  into  a  buffer  con- 
trolled or  allocated  by  your  program, 
and  you  should  not  write  to  the  ad- 
dress returned  by  WM_CLIP- 
STACGET. 

Once  your  program  has  obtained 
this  identifying  information,  it  can  find 
the  item's  current  index  even  if 
changes  to  the  Clipboard  have 
changed  the  position  of  the  item  in 
CLIPSTAC's  list.  All  you  have  to  do 
is  send  CLIPSTAC  a  WM_CLIP- 
STACFIND  message  with  an  LPSTR 
to  the  identifying  information  as  the 


last  parameter.  This  message  will  re- 
turn the  index  of  the  item,  or  will  re- 
turn with  -1  if  the  item  cannot  be 
found.  Note  that  if  you  pass  only  part 
of  the  information  in  the  LPSTR  with 
this  message.  CLIPSTAC  will  return 
the  index  of  the  first  item  whose  infor- 
mation contains  the  string  you  passed. 
Thus,  if  you  only  pass  the  item's  owner 
name.  CLIPSTAC  will  return  the  in- 
dex of  the  first  item  to  have  that  owner 
name. 

Finally,  when  your  program  has 
finished  using  CLIPSTAC  or  is  just 
about  to  terminate,  you  should  send 
CLIPSTAC  a  WM_CLIPSTACDE- 
REGISTER  message.  This  allows 
CLIPSTAC  to  remove  your  pro- 

Once you've  registered 
your  program  ivith 
CLIPSTAC,  you  can 
use  the  remaining 
messages  to  request 
CLIPSTAC  services. 

gram's  window  handle  from  its  inter- 
nal list.  The  reason  for  registering  and 
deregistering  your  program  with 
CLIPSTAC— other  than  to  find  out 
if  CLIPSTAC  is  running  at  all — is  so 
CLIPSTAC  can  notify  your  program 
if  the  user  terminates  CLIPSTAC  (by 
selecting  Close  from  the  CLIPSTAC 
System  Menu)  or  ends  the  Windows 
session. 

Thus,  for  example,  if  CLIPSTAC 
is  about  to  terminate  and  your  pro- 
gram has  registered  itself  with  CLIP- 
STAC. CLIPSTAC  will  send  your 
program  a  WM_CLIPSTACEXIT 
message.  This  has  the  effect  of  pre- 
venting any  attempt  to  continue  using 
CLIPSTAC's  services  after  CLIP- 
STAC has  terminated. 

CLIPSTAC's  internal  list  and  its 
maintenance  are  discussed  in  the  main 
text  of  this  column. 
— Richard  Hale  Shaw 


type  from  which  B  is  derived  (such  as  the 
pointer_to_A_object  pointer)  and 
point  it  to  a  B  object,  calling  foo  will  also 
result  in  a  call  to  B::foo.  Because  foo  is 
a  virtual  function,  the  appropriate  func- 
tion for  a  data  type  is  called  however  it 
is  accessed.  You  can  continue  to  define 
new  versions  of  a  virtual  function  in  each 
derived  class,  and  even  if  you  are  access- 
ing an  object  of  the  class  from  one  of  its 
ancestor  classes,  only  the  most-recently 
derived  version  is  called.  That's  the  ad- 
vantage of  virtual  member  functions. 

In  the  case  of  class  Window,  there  is 
a  virtual  member  function  defined  for 
each  documented  Windows  message: 

class  Window 
{ 


public: 

virtual  void  WMNULL(WinAppMsg4c)  ; 
virtual  void  WMCREATE(WinAppMsg&)  ; 
virtual  void  WMDESTROY  (WinAppMsgi)  ; 
virtual  void  WMMOVE (WinAppMsgi) ; 


Each  of  these  virtual  member  functions 
is  defined  so  as  to  call  DefWindowProc, 
the  default  Windows  message  handling 
function.  A  class  derived  from  class  Win- 
dow— such  as  class  WinDlg  or  class  Clip- 
Stac — can  define  a  new  version  of  one  of 
these  member  functions  that  overrides 
the  default  and  does  something  other 
than  call  DefWindowProc.  If  an  object 
doesn't  override  a  virtual  function,  its  an- 
cestor's corresponding  function  is  called. 
If  none  of  the  ancestors  have  overridden 
the  virtual  function,  the  original,  default 
version  is  called. 

To  implement  this  scheme  requires 
overcoming  a  couple  of  difficulties.  First, 
there  must  be  a  mechanism,  a  connecting 
glue,  that  ties  the  window  to  the  C+-t-  class 
that  manages  it.  (Second,  of  course,  the 
class  Window  procedure  must  be  able  to 
use  this  mechanism.)  Two  windows,  after 
all,  may  be.  managed  by  classes  derived 
from  class  Window,  and  each  window 
may  have  a  different  set  of  overridden 
virtual  member  functions.  Thus,  when 
the  window  procedure  is  called  to  handle 
a  message  for  a  window  managed  by  a 
C++  class,  the  procedure  must  be  able  to 
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call  the  appropriate  virtual  member  func- 
tion for  that  window. 

Class  Window,  therefore,  creates  a 
connection  between  a  window  and  the 
C++  object  that  manages  it.  It  does  this 
by  using  the  window  extra  bytes  space 
that  you  can  reserve  along  with  the  space 
occupied  by  the  window  itself.  (In  small 
data-memory  models  Windows  reserves 
a  2-byte  space;  in  large  data-memory 
models  Windows  reserves  a  4-byte 
space.)  Class  Window  stores  a  pointer  to 
the  C++  object  that  manages  the  window 
in  these  extra  bytes. 

Initializing  the  pointer  is  easy:  When 
class  Window  calls  the  CreateWindow 
API  function  to  create  a  window,  it  pas- 
ses a  pointer  to  the  C++  object  as  the  last 
parameter  to  that  function.  This  parame- 
ter is  reserved  for  use  by  an  application. 
The  class  Window  window  procedure  re- 
trieves the  pointer  during  the  processing 
of  WM.CRE ATE  or  WM_NCCRE ATE 
(this  last  is  the  second  message  every  win- 
dow receives)  and  stores  it  in  the  extra 
bytes.  Then  class  Window  can  use  the 
pointer  to  reference  the  associated  C++ 
object  and  its  virtual  member  functions. 

Although  this  approach  works  well 
enough  for  associating  an  object  derived 
from  class  Window  with  an  ordinary  win- 
dow, it  won't  work  for  dialogs — and, 
therefore,  for  the  modeless  dialog  used 
by  CLIPSTAC.  Since  CLIPSTAC's  main 
C++  class.  ClipStac,  is  derived  from 
WinDlg,  the  latter  must  supply  a  similar 
scheme  for  storing  data  in  the  reserved 
bytes  of  a  dialog. 

WinDlg  doesn't  call  CreateWindow. 
however.  To  create  a  modeless  dialog  rc- 
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quires  a  call  to  CreateDialog.  which 
doesn't  offer  a  way  to  pass  a  pointer  to 
the  object  as  part  of  the  creation  parame- 
ters. So  WinDlg  temporarily  stores  the 
pointer  in  a  global  variable  from  which 
it  is  retrieved  by  the  window  procedure 
for  WinDlg  during  the  processing  of 
WM_NCCREATE.  (A  separate  window 
procedure  is  required  because  the 
pointer  extraction  process  for  class 
WinDlg  differs  from  that  of  class  Win- 
dow.) Since  the  call  to  CreateDialog 
won't  return  until  after  WM_CREATE 
has  been  processed,  the  pointer  is  safely 
stored  in  the  dialog's  extra  bytes  long  be- 
fore the  global  variable  is  reused  by 
WinDlg  if  another  dialog  is  created. 

When  you  create  a  modeless  dialog, 
Windows  requires  that  you  reserve  space 
for  the  pointer  in  the  window  extra  bytes 
by  using  the  macro  DLGWINDOWEX- 
TRA  (defined  in  WINDOWS.H).  You 
can  simply  add  to  this  value  to  expand 
the  number  of  extra  bytes  reserved  and 
leave  room  for  the  pointer.  As  long  as  you 
access  only  that  portion  of  the  extra  bytes 
beyond  the  reserved  area,  there's  no 
problem  with  this  approach. 

Thus,  with  a  pointer  to  the  window  or 
dialog  safely  tucked  away  in  the  extra 
bytes,  the  window  procedures  for  class 
Window  or  class  WinDlg  can  extract  the 
pointer  and  use  it  to  access  the  appropri- 
ate member  function  when  a  message  is 
received.  Note  that  both  window  proce- 
dures pass  the  C++  object  pointer  and  the 
message  to  yet  another  function, 
StdWndProc.  StdWndProc  contains  a 
massive  C  switch  statement  that  matches 
each  message  to  the  appropriate  virtual 


member  function  in  class  Window.  To 
keep  this  switch  statement  small,  I've  de- 
liberately used  compilation  controls  so  as 
to  include  only  those  virtual  member 
functions  used  by  the  application.  The 
macros  for  controlling  those  member 
functions  are  in  WINMSG.H. 

To  enable  the  handling  of  the 
WM_PAINT  message  by  the  WM- 
PAINT  virtual  member  function,  you  de- 
fine _WM_PAINT  in  WINMSG.H.  You 
then  recompile  the  files  that  contain  class 
Window,  WINAPP.H.  and  WIN- 
APP.CPP.  which  are  among  the  files  that 
comprise  CLIPSTAC.  Then  you  need 
only  define  a  WMPAINT  member  func- 
tion in  a  class  derived  from  class  Window 
to  override  the  default  handling  of  the 
WM_PAINT  message.  Note  that  in  the 
code  the  only  difference  between  the 
message  name  (WM_PAINT).  virtual 
member  function  name  (WMPAINT). 
and  the  compilation  control  macro 
(_WM_PAINT)  is  the  use  of  the  under- 
score (_).  This  is  true  for  all  the  docu- 
mented Windows  messages. 

DYNARIAY.ARRAYMGR,  AND  FILE  CLIP- 
STAC's primary  C++  class.  ClipStac,  is 
derived  from  WinDlg  and  provides  the 
basic  application  code  for  the  program. 
It  draws  heavily  on  the  functions  in- 
herited from  class  WinDlg  and  class  Win- 
dow, from  the  ClipBoard  class  (see  the 
sidebar  "Programming  the  Clipboard"), 
and  from  three  other  classes:  DynArray, 
ArrayMgr,  and  File. 

The  DynArray  class  is  a  template 
class.  It  uses  the  C++  templates  defined 
in  AT&T  C++  3.0  to  implement  classes 
that  can  work  with  more  than  one  data 
type.  Because  the  data  types  are  not  hard- 
wired into  the  class  code,  DynArray  lets 
you  implement  dynamic  arrays  of  any 
data  type.  The  DynArray  template  class 
definition  in  Figure  2  is  an  example. 

Using  this  definition.  CLIPSTAC  cre- 
ates a  dynamic  array  of  window  handles: 

DynArray<HWND>  dynArray; 

Here.  dynArray  is  an  object  of  class  Dyn- 
Array. CLIPSTAC  uses  the  dynamic  ar- 
ray to  store  the  window  handles  of  pro- 
grams that  register  themselves  with 
CLIPSTAC  for  the  purpose  of  accessing 
the  CLIPSTAC  API.  (See  the  sidebar 
"The  CLIPSTAC  API.  ")  The  dynamic 
array  automatically  expands  or  contracts 
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template<class  TYPE> 
class  DynArray 
{ 

TYPE  'TArray; 
InC  size; 
int  num; 

void  ReSizednt  newsize)  ; 

public : 

void  Initdnt  n)  ; 
DynArray (int  n) ; 
DynArray (void) ; 

~ DynArray ()  {      deleted  TArray;  ) 

TYPE&  operator [ J (int  i)  {      return  TArrayti);  ) 

Numltems (void)  {      return  size;  } 

void  DeleteCTYPE  t); 
void  Add (TYPE  t) ; 
); 

Figure  2:  The  DynArray  template  class  definition  is  used  by  CUPSTAC  to  create  an  array  of  window  handles. 
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when  needed  to  accommodate  the  num- 
ber of  window  handles  stored  in  it. 

CLIPSTAC's  File  and  ArrayMgr  clas- 
ses provide  the  tools  for  manipulating  the 
data  file.  CLIPSTAC.DAT.  Actually  a 
small  database,  this  file  keeps  a  copy  of 
every  item  that  CLIPSTAC  retrieves 
from  the  Clipboard.  The  first  part  of  the 
file  consists  of  an  array  of  data  structures 
that  contain  the  Clipboard  data  format 
of  each  item,  the  item's  offset  in  CLIP- 
STAC.DAT, and  the  item's  size.  Each  ar- 
ray element  also  includes  a  counter  that 
tracks  whether  a  data  item  is  used  more 
than  once  in  CLIPSTAC's  list.  The  re- 
mainder of  the  file  contains  a  record  for 
every  item  in  CLIPSTAC's  list.  Each  rec- 
ord stores  the  date  and  time  the  item  was 
retrieved  from  the  Clipboard,  the  Clip- 
board owner,  and  the  item  itself. 

When  you  run  CLIPSTAC,  it  reads 
the  entire  array  into  memory.  If  a  Clip- 
board item  is  added,  the  ArrayMgr  class 
inserts  the  item  at  the  beginning  of  the 
array  and  moves  the  other  items  to  the 
next-higher  memory  slot.  When  you  de- 
lete an  item,  ArrayMgr  closes  up  the  ar- 
ray over  the  deleted  item.  Then,  when  the 
file  is  packed,  CLIPSTAC  retains  only 
the  items  that  are  found  in  the  array  and 
discards  the  others. 

The  File  class  simplifies  Windows'  file 
handling,  providing  such  functions  as 
Open,  RcadAt,  WriteAt,  and  Close.  All 
of  these  work  with  4-byte  buffer  ad- 
dresses rather  than  the  2-byte  addresses 
used  by  standard  C  file-handling  func- 
tions. Class  File  also  hides  the  details  of 
maintaining  a  file  pointer  or  file  handle. 
Thus,  CLIPSTAC  needs  only  to  create  an 
object  of  class  File  and  use  it. 

Finally,  the  ClipStac  class  uses  all  of 
these  classes  to  create  the  dialog  box,  ini- 
tialize the  list  box  from  the  items  stored 
in  CLIPSTAC.DAT,  and  react  appropri- 
ately whenever  you  change  the  Clip- 
board's contents. 

CLIPSTAC  lets  you  cut  and  paste  as 
you  would  in  any  Windows  program, 
without  interfering  with  your  work. 
While  you'll  find  that  larger  Clipboard 
items,  such  as  bitmaps,  take  slightly 
longer  to  manipulate,  you  should  find 
CLIPSTAC  a  handy  addition  to  your 
Windows  desktop  tools.  □ 


Richard  Hale  Shaw  is  a  contributing  editor 
TO  PC  Magazine. 
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LAB  NOTES 

Accessing  the  Windows 
API  from  the  DOS  Box,  Part  1 


hy  can't  you  start  a  Win- 
dows application  from  Win- 
dows' own  DOS  box?  Why 
should  you  need  a  special 
utility  such  as  WIN- 
START,  by  Douglas  Boling 
(Utilities,  June  30,  1992)? 
The  answer  is  that  Win- 
Exec() — the  function  that 


knows  how  to  run  Windows  programs — 
is  part  of  the  Windows  API  and,  strangely 
enough,  the  Windows  API  is  not  availa- 
ble to  DOS  programs  running  under 
Windows.  The  DOS  box  in  Windows  re- 
ally »s  just  a  box:  It  seems  to  have  almost 
no  connection  with  Windows. 

Well,  then,  why  would  you  want  to  run 
a  Windows  program  from  the  DOS  box 
or  call  Windows  API  functions  from  a 
DOS  program? 

Actually,  the  very  inconvenience  and 
confusion  caused  by  the  unavailability  of 
WinExecO  in  the  DOS  box  shows  why 
the  DOS  box  should  be  not  just  in  Win- 
dows, but  of  Windows.  The  need  to  re- 
member whether  you're  in  DOS  "mode" 
or  Windows  "mode."  and  which  kinds  of 
programs  you  have,  and  which  side  of 
the  fence  they  need  to  run  on.  is  really 
part  of  the  old-school  way  of  doing 
things  that  Windows  supposedly  seeks  to 
replace. 

An  analogy  might  perhaps  be  the  start 
of  a  better  answer.  As  matters  stand,  it's 
almost  as  if  Windows  were  a  very  local 
area  network,  with  the  DOS  box  running 
on  one  machine  and  the  rest  of  Windows 
running  on  another  machine.  In  fact,  this 
is  precisely  how  Windows  Enhanced 
mode  is  implemented,  using  a  feature  of 
the  80386  that  creates  a  separate  virtual 
machine  for  each  DOS  box  and  another 
for  the  Windows  core.  Each  "machine" 
has  its  own  separate  address  space,  and 
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not  much  communication  goes  on  be- 
tween them. 

But  wait  a  minute.  We  know  that  on 
a  network  machines  can  still  communi- 
cate with  each  other,  even  though  they 
are  separate  entities  without  a  shared  ad- 
dress space.  Likewise,  it  turns  out  that 
there  is  a  way  to  get  at  some  Windows 
functionality  from  a  plain-vanilla  DOS 
program.  Although  it  often  appears  oth- 

With  an  understanding  of 
WINOLDAPandthe 
Clipboard^  you  can  give 
DOS  programs  access  to 
Windows Junctions. 


erwise,  the  DOS  box  is  not  completely 
isolated  from  the  rest  of  Windows.  Win- 
dows provides  a  small  set  of  interrupt- 
based  services  to  DOS  programs,  and 
while  far  from  ideal,  these  services  are 
sufficient  to  form  a  bridge  between  the 
DOS  box  and  the  rest  of  Windows. 

From  a  programmer's  perspective, 
there  are  several  APIs  that  Windows  pro- 
vides to  DOS  programs.  The  best  known 
is  the  DOS  Protected-Mode  Interface 
(DPMI).  Unlike  the  standard  Windows 
API,  which  relies  on  DLLs  (dynamic  link 
libraries),  DPMI  uses  software  interrupts 
accessible  to  DOS  programs.  Specifically, 
DPMI  uses  INT  31h  and  the  multiplex  in- 
terrupt, INT2Fh.  And  Windows  provides 
several  non-DPMI  INT  2ni  functions  as 
well. 

This  three-part  article  will  discuss  a 
small  set  of  INT  2Fh  functions  that  Win- 
dows provides  for  getting  data  in  and  out 


of  the  Windows  Clipboard  from  a  DOS 
program.  Douglas  Boling  briefly  dis- 
cussed these  functions  at  the  end  of  his 
article  "DOSCLIP.EXE:  A  Clipboard 
for  All  Sessions"  (Utilities,  April  14, 
1992).  In  these  Lab  Notes  columns  I'll 
cover  them  in  much  greater  detail.  Part 
1  uses  these  functions  to  build  a  DOS  li- 
brary of  Windows  Clipboard-access  func- 
tions, and  then  uses  these  higher-level 
functions  to  create  several  small  DOS- 
based  Clipboard-access  utilities. 

In  the  next  two  issues.  I'll  show  how 
to  build  on  these  functions  to  access  other 
Windows  API  functions,  including  Win- 
ExecO. T^he  basic  idea  is  that,  while  DOS 
programs  can't  directly  call  Windows 
API  functions  such  as  WinExec(),  DOS 
applications  can  use  the  Clipboard  to 
pass  messages  to  a  Windows  program 
that  can  call  the  API  functions.  Under 
this  scheme,  the  Windows  program  acts 
as  an  agent,  server,  or  surrogate  that  car- 
ries out  actions  on  behalf  of  its  less-capa- 
ble DOS  client.  The  Windows  Clipboard 
will  thus  serve  as  our  "transport  layer" 
in  this  very  local  area  network.  The  con- 
clusion to  this  series  will  consider  other, 
perhaps  more  suitable  "transport  layers" 
whose  usefulness  lies  in  the  fact  that,  at 
a  sufficiently  low  level,  DOS  boxes  and 
Windows  all  do  share  the  same  memory 
address  space. 

This  article  may  seem  somewhat  odd 
because,  while  very  much  about  Win- 
dows, it  is  illustrated  primarily  with  DOS 
programs.  For  someone  who  has  been  do- 
ing Windows  programming  steadily  for 
some  time  now.  this  is  a  welcome  change 
of  pace.  It  is  also  one  of  the  best  reasons 
for  making  the  Windows  API  accessible 
to  DOS  programs  running  under  Win- 
dows: DOS  programs  are  much  easier  to 
write!  And.  quite  frankly,  not  every 
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program  requires  (or  deserves)  to  be  re- 
written as  a  Windows  application.  Yet 
Windows  is — or  could  be — a  fine  envi- 
ronment in  which  to  run  DOS  applica- 
tions. 

BETTER  THAN  NOTHING  The  Windows 
functions  we'll  be  calling  from  DOS  are 
part  of  the  WINOLDAP.MOD  Clip- 
board API.  WINOLDAP  is  a  Windows 
executable  responsible  for  running  "old" 
(that  is,  DOS)  applications.  Actually,  it's 
one  of  several  Windows  programs  that 
together  perform  a  complicated,  baroque 
dance  to  run  a  DOS  application.  Other 
participants  include  the  SHELL  virtual 
device  driver  (VxD),  the  Virtual  Display 
Driver  (VDD),  and  the  "Grabber." 

The  WINOLDAP  Clipboard  API 
gives  DOS  programs  programmatic  ac- 
cess to  the  Windows  Clipboard.  In  other 
words,  instead  of  waiting  for  a  user  to 
mark,  cut,  copy,  and  paste  some  text  from 
the  DOS  box  screen,  your  program  can 
directly  make  WINOLDAP  open  the 
Windows  Clipboard,  get  text  from  it, 
empty  it,  put  data  in  it,  and  close  it.  The 
program  does  this  using  INT  2Fh,  with 
the  AH  register  set  to  17h  and  with  the 
AL  register  set  to  various  subfunction 
numbers,  as  follows: 


eh  GetWinOldApVersion ( ) 

Ih  OpenCl ipboard ( ) 

2h  EmptyCl ipboard ( ) 

3h  SecClipboardData ( ) 

4b  GetClipboardOacaSize ( ) 

5h  GetClipboardData ( ) 

8h  CloseCl ipboard ( ) 

9h  Compac  tC 1 ipboa  r d ( ) 

0Ah  GetDeviceCapabilities ( ) 


We'll  get  to  the  details  about  these  func- 
tions a  little  later,  but  here  it  is  important 
to  note  that  the  WINOLDAP  Clipboard 
API  is  available  in  Windows  Enhanced 
mode  only.  This  makes  sense,  because 
when  you  run  a  DOS  application  in 
Standard  mode,  most  of  Windows  is 
swapped  out  to  disk  and  is  consequently 
unavailable. 

In  Enhanced  mode,  WINOLDAP  is 
actually  called  WINOA386;  it  works 
closely  with  the  SHELL  VxD  built  into 
WIN386.EXE.  (Please  note  that  SHELL 
VxD  must  not  be  confused  with 
SHELL.DLL  in  Windows  3.1.)  When  a 
DOS  program  issues  an  INT  2Fh  Clip- 
board API  call,  the  call  is  originally 
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caught  by  the  SHELL  VxD,  which  uses 
the  CalLPriority_VM_Event  function  to 
send  the  request  off  to  WINOA386. 
WINOA386  contains  a  table  of  functions 
that  carry  out  requests  such  as  these;  for 
example,  it  uses  the  Windows  API  call 
OpenClipboardO  to  satisfy  an  INT  2Fh 
AX=1701h. 

While  these  INT  2Fh  functions  are 
similar  to  the  "native"  Windows  Clip- 
board API  calls  documented  in  the  Mi- 
crosoft Windows  Programmer's  Refer- 
ence, they  have  been  adjusted  for  the  fact 
that  they  are  being  called — through 
many,  many  levels  of  indirection — in  a 

The  WINOLDAP 
Clipboard  API  is 
important  became  it 
provides  the  only  direct 
access  that  a  DOS  program 
has  to  the  Windows 
side  of the  fence. 

"remote"  fashion,  almost  as  if  from  an- 
other machine. 

For  example,  the  Windows  API  func- 
tion SetClipboardDataO  expects  a  Win- 
dows global  memory  handle,  which  is  the 
last  thing  a  DOS  program  is  likely  to 
have.  Thus,  the  implementation  for  INT 
2Fh  AX=1703h  does  all  the  work  of  allo- 
cating a  global  memory  handle  and  copy- 
ing the  data  into  it  before  calling  SetClip- 
boardDataO. For  bitmaps,  it  calls 
CreateBitmapO,  another  thing  a  DOS 
program  unfortunately  can't  do  for  itself. 
Also,  all  pointers  in  the  bitmap  data 
structure  have  been  flattened  into  actual 
data. 

Likewise,  there  is  no  such  Windows 
API  function  as  GetClipboardData- 
Size().  If  a  Windows  application  wants  to 
find  the  size  of  an  object  from  the  Clip- 
board, it  calls  the  GlobalSizeO  function. 
But  since  DOS  applications  don't  have 
direct  access  to  GlobalSizeO,  WIN- 
OA386  provides  the  GetClipboardData- 
Size()  function.  The  function's  imple- 
mentation calls  GetClipboardDataO  and 
then  GlobalSizeO,  t'lus  acting  as  a  surro- 


gate function-caller  for  the  DOS  pro- 
gram. In  this  particular  model,  it  really 
wouldn't  have  been  too  difficult  to  give 
DOS  programs  remote  access  to  the  en- 
tire Windows  API! 

The  API  was  fully  documented  in  the 
Windows  2jc  SDK  (Software  Develop- 
ment Kit),  but  it  was  omitted  from  the 
3.0  SDK.  If  you  don't  happen  to  have 
SDK  manuals  from  1987  sitting  in  your 
basement  along  with  back  copies  of  Na- 
tional Geographic  and  PC  Magazine,  you 
can  get  full  details  on  the  API  from  a  Mi- 
crosoft KnowledgeBase  article,  "Access 
to  the  Windows  Clipboard  by  DOS  Ap- 
plications" (September  20,  1991;  docu- 
ment Q67675).  Like  all  such  articles,  this 
one  is  available  from  the  excellent  Micro- 
soft KnowledgeBase  on  CompuServe 
(type  GO  MSKB  at  the  prompt). 

Even  if  you're  not  particularly  inter- 
ested in  the  Windows  Clipboard  as  such, 
the  WINOLDAP  Clipboard  API  is  still 
important  because  it  provides  the  only  di- 
rect access  that  a  DOS  program  has  to 
the  Windows  side  of  the  fence.  While  in- 
tended for  the  transmission  of  data  such 
as  text  and  graphics,  we  can  build  on  the 
Clipboard  API  to  create  a  general-pur- 
pose "gateway"  from  the  DOS  box  to  the 
rest  of  Windows.  Once  we  can  move  text 
from  a  running  DOS  program  into  Win- 
dows, we  can  move  commands  and  even 
make  Windows  API  calls.  Limited  as  it 
is,  the  Clipboard  API  is  one  of  the  few 
ways  Microsoft  has  provided  to  open 
Windows  from  the  DOS  box. 

MAKING  THE  API  LIBRARY  Details  of  the 
nine  functions  that  make  up  the  WIN- 
OLDAP Clipboard  API  are  shown  in 
Figure  1.  Unlike  the  DLL-based  Win- 
dows API  provided  to  bona  fide  Win- 
dows programs,  this  Clipboard  API  ex- 
pects a  software  interrupt  (INT  2Fh)  with 
parameters  in  CPU  registers. 

How  do  we  take  the  information  in 
Figure  1  and  turn  it  into  something  that 
we  use  in  a  DOS  program?  Suppose  that 
we  want  to  open  the  Windows  Clipboard. 
(You  can't  do  much  of  anything  to  the 
Clipboard  without  first  opening  it.)  Using 
assembly  language,  the  information  pro- 
vided for  OpenClipboardO  Figure  1 
becomes  the  code  shown  in  Figure  2. 

This  code  assumes,  of  course,  that 
GetWinOldApVersionO  has  already 
been  called  to  determine  that  the  WIN- 
OLDAP Clipboard  API  is  available.  If  it 
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Windows  Clipboard  INT  2Fli  API 


GetWinOldApVersionO 
AX  =  1700h 
Return: 

AX  ==  1700h:  Clipboard  functions  not  available  (Windows  not  running,  or  is  running  in  Standard  mode) 

AX  <>  1700h:  ALAH  =  WINOLDAP  (not  Windowsll  Version  number  IMaior.m(nor)  

OpenCllpboardO 
AX=1701h 
Return: 

AX  <>  0:  Success  (Clipboard  opened) 

AX  ~  0:  Failure  (cannot  open  Clipboard;  already  opened  by  another  program) 
Note: 

OpenClipboardO  does  not  return  a  handle  to  the  Clipboard.  It  is  simply  an  operation  that  mustbe  performed 
before  any  other  Clipboard-access  routines. 


EmptyClipboardO 
AX=:1702h 
Return: 

AX  <>  0:  Success  (Clipboard  emptied  of  previous  contents) 
AX  ==  0:  Failure 


SetClipboardOataO 
AX=  1703h 

OX  =  Clipboard  format;  WINOIDAP  supports  the  following  (CF_  stands  for  "Clipboard  format"): 

CF_TEXT  1 

CF  BITMAP  2 

CF.OEMTEXT  7 

CF  DSPTEXT  81  h  (owner  display) 

CF.OSPBITMAP        82h  (owner  display) 
ES:BX  ■>  Far  pointer  to  data 
SI:CX  =  Si2e  of  data  in  bytes  (can  be  >  64k) 
Return: 

AX  <>  0:  Success  (data  copied  into  Clipboard) 
AX  ==  0:  Failure 
Notes: 

(1)  The  DOS  application  should  call  CompactClipboardO  (see  below)  before  calling  SetClipboardOataO  to  determine 
if  there  is  sufficient  memory. 

(2)  The  bitmap  formats  mimic  the  actual  Windows  bitmap  structure,  except  that  instead  of  including  a  handle 
or  pointer  to  other  memory  containing  the  actual  data,  the  data  immediately  follows  the  structure,  which  thus 
acts  as  a  header  prefacing  the  data. 

(3)  Other  formats  can  be  exchanged  between  a  DOS  application  and  Windows  (even  formats  produced  with 
RegisterClipboard-Format),  but  these  are  ttie  ones  documented  by  Microsoft  for  use  by  DOS  programs.  

(jetClipboardOataSizeO 
AX=  1704h 

OX  =  Clipboard  format  (see  SetClipboardOataO,  above) 
Return: 

OX:AX  <>  0:  Size  of  the  data  in  bytes,  including  any  headers 

OX:AX  =:=  0:  Clipboard  does  not  contain  data  in  the  specified  format  

GetClipboardOataO 
AX=1705h 

OX  -  Clipboard  format  (see  SetClipboardOataO,  above) 
ES:BX  ->  Far  pointer  to  buffer  to  hold  data 
Return: 

AX  <>  0:  Success;  buffer  pointed  at  by  ES:BX  now  contains  data 
AX    0:  Failure  (for  example.  Clipboard  does  not  contain  data  in  the  specified  format) 
Note: 

To  determine  the  size  of  the  buffer  pointed  to  by  ES:BX,the  DOS  program  must  call  GetClipboardOataSizeO; 
WINOLDAP  does  not  know  the  size  of  your  buffer.  Call  GetClipboardDataSlzeO  just  before  calling 
GetClipboardPataQ.  

CloseClipboardO 
AX-  1708h 
Returns: 
AX  <>  0:  Success 

AX  -=  0:  Failure  (could  not  close  Clipboard) 
Note: 

The  DOS  program  musrclose  the  Clipboard  before  exiting,  or  it  will  disable  Clipboard  access  for  all  other  programs 
(both  OPS  and  Windows  programs).  

CompactClipboardO 
AX=  1709h 

SI:CX  -  Required  memory  size  in  bytes 
Returns: 

OX:AX  <>  0:  Number  of  bytes  in  largest  block  of  free  memory 
OX:AX     0:  Failure  (insufficient  memory) 

GetOeviceCapsO 
AX  =  170Ah 

OX  =  GDI  information  index  (see  WINDOWS.H  #defines  for  GetOeviceCapsO;  for  example.  HORZSIZE  =  4  and 

VERTSIZE:=6) 
Returns: 

AX  <>  0:  Value  of  desired  item 

AX==0:  Error 
Note: 

In  the  Windows  API,  GetOeviceCapsO  takes  an  hOC  (handle  to  display  context)  parameter;  from  a  DOS  program, 
the  hoc  is  implied.  The  device  capabilities  ("devlcecaps")  are  useful  for  DOS  programs  that  want  to  display 
bitmaps.  


f^iira };  The  nine  functions  that  comprise  the  Clipboard  API  give  DOS  programs  Intemipt-driven  access 
to  Windows. 


isn't  (that  is,  if  Windows  isn't  running,  or 
if  it's  running  only  in  Standard  mode)  it 
isn't  even  valid  to  call  any  of  the  other 
functions,  including  OpenClipboard(). 
The  point  here,  however,  is  simply  to  il- 
lustrate how  Figure  1  turns  into  actual 
code. 

The  problem  with  the  code  shown  in 
Figure  2  is  that  writing  in  assembly  lan- 
guage is  just  plain  tedious.  Even  if  we 
were  writing  in  assembly  language,  we 
wouldn't  want  INT  2Fh  calls  sprinkled  all 
over  our  code.  So,  no  matter  what,  we 
must  have  a  library  that  makes  it  easier 
to  call  the  Windows  Clipboard  functions 
from  a  DOS  program. 

In  a  C  program,  for  example,  we 
would  want  to  be  able  to  write  code  such 
as  this: 

if   ( :  OpenCl ipboard ( ) 1 

return  0; 
if   (!  EmptyClipboardO) 

i 

Closed  ipboard  (  )  ; 
return  0; 


To  implement  such  a  C-callable  func- 
tion library  we  need  a  way  to  set  CPU 
registers  and  generate  software  inter- 
rupts. Although  these  capabilities  are  not 
normally  found  in  ANSI-standard  C,  ev- 
ery C  compiler  for  the  PC  provides  them, 
as  do  most  other  programming  languages 
for  the  PC  (including  QuickBASIC  and 
Turbo  Pascal). 

Until  recently,  most  C  programs  that 
needed  such  capabilities  used  the 
int86(),  int86x(),  intdos  (  ) ,  or 
intdosxl)  functions  from  DOS.H. 
However,  both  Borland  C++  and  Micro- 
soft C/C++  provide  inline  assembler. 
Whereas  with  a  function  such  as 
int86x  ( )  you  work  with  an  "image"  of 
the  CPU  registers,  with  inline  assembler 
you  work  with  the  actual  CPU  registers. 
This  makes  it  easy  to  write  efficient  C 
functions  that  map  directly  onto  low- 
level  API  calls. 

Three  examples — OpenClipboard( ), 
CloseClipboardO,  and  SetClipboard- 
OataO— are  shown  in  Figure  y.  These 
functions  are  straightforward  embodi- 
ments of  the  interface  shown  in  Figure 
1,  save  in  three  respects.  First,  OpenClip- 
boardO ''e'ls  a  variable  named  clip_open. 
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OPENCLIPBOARD  Q 

Partial  Listing 

mov  ax,   1701h  ;  OpenClipboard  function 

int  2fh  ;   call  WINOLDAP  API 

or  ax,  ax  ;  is  return  0? 

jz  failure  ;  go  somewhere  else  if  it  is 

;  clipboard  is  now  open 

f!^rg  2- This  code  exMnrt  shows  how  to  can  the  OpenCflpboai^)  funct^ 

WINCLIP.C 

Partial  Listing 

unsigned  OpenClipboard (void) 
( 

unsigned  retval; 
_asm  mov  ax,  1701h 
_asm  int  2fh 
_asm  mov  retval ,  ax 

if  (retval)  clip_open++ ;     /*  see  text  for  explanation  */ 
return  retval; 

} 

unsigned  CloseClipboard(void) 
{ 

unsigned  retval ; 
_asm  mov  ax,  1708h 
_asin  int  2fh 
_asra  mov  retval ,  ax 

if  (retval)  clip_open-- ;     /*  see  text  for  explanation  */ 
YieldO;         /*  this  is  a  good  place  to  Yield  */ 
return  retval ; 

) 

unsigned  SetClipboardData (CF_FORMAT  format,  unsigned  char  far  *buf, 
unsigned  long  len) 

{ 

_a8m  push  si  /*  save  away  SI;  compiler  may  use  it  * 

_asm  raov  ax,  1703h  /*  SetClipboardData  */ 

_asm  mov  dx,  format  /*  CF_  format  */ 

_asm  les  bx,  buf  /*  far  pointer  to  buffer  */ 

_asm  mov  si,  word  ptr  len'f2        /*  HIWORD  of  length  */ 

_asm  mov  cx,  word  ptr  len  /*  LOWORD  of  length  */ 

_asra  int  2fh  /*  call  WINOLDAP  API  •/ 


_asm  pop  si  /*  restore  saved  SI  */ 

/*  return  value  in  AX  (0  if  failure)  */ 


) 


F^n  3:  C  ftinctkHn  for  OpenCtipboanK),  CtoseCnpboardO,  and  SetCffplioardDataO,  excorptod  from 
WINCUP.a 


and  CloseClipboardO  clears  it.  The 
clip_open  variable  thus  holds  the  current 
"state"  of  the  Clipboard  and  is  used  by 
another  part  of  the  library  that  will  be 
explained  below. 

Second,  it  inight  be  unclear  just  how 
SetClipboardDataO  produces  a  return 
value,  since  it  does  not  contain  a  C  return 
statement.  The  explanation  is  that  func- 
tions compiled  by  C  compilers  on  the  PC 
return  2-byte  quantities  in  AX  and  4-byte 
quantities  in  DX:AX.  Since  the  return 
code  from  the  INT  2Fh  call  is  already  in 
AX,  it  automatically  becomes  the  func- 
tion's return  value. 

Finally,  note  that  SetClipboardDataO 
PUSHes  and  POPs  the  SI  register.  This 
register  may  be  used  by  the  compiler  it- 
self, and  since  the  SetClipboardDataO  in- 
terface dictates  that  we  use  it,  we  must 
save  and  restore  it.  Also  note  that  al- 
though SetClipboardDataO  doesn't  use 
it,  the  DI  register  may  also  be  used  by 
the  compiler. 

The  three  functions  in  Figure  3  are 
excerpted  from  a  larger  file,  WIN- 
CLIP.C. Since  the  implementation  of  the 
other  functions — GetClipboardData( ) 
and  so  on — can  be  extrapolated  from  the 
examples  provided  above,  they  are  not 
shown  here.  They  are  available  in  WIN- 
CLIP.C, however,  which  can  be  down- 
loaded from  Library  3  (Lab  Notes)  of  the 
Utilities/Tips  Forum  on  PC  MagNet.  All 
the  files  mentioned  in  this  column  can  be 
downloaded  from  PC  MagNet,  archived 
as  CLIP1.ZIP.  If  you  don't  have  a  mo- 
dem, they  are  also  available  on-disk  by 
mail.  Simply  send  a  postcard  with  your 
name,  address,  and  preferred  disk  size  to 
the  attention  of  Katherine  West,  Utili- 
ties, PC  Magazine,  One  Park  Ave.,  New 
York,  NY  10016.  No  phone  calls,  please. 

WINCLIP.C  assumes  it  is  being  called 
from  real  mode.  If  you  have  a  protected- 
mode  DOS  program,  you  can  use  the 
DPMI  interface  or  your  DOS  extender's 
library  to  produce  a  protected-modc  ver- 
sion of  WINCLIP.C.  In  fact,  I  originally 
wrote  WINCLIP.C  for  Phar  Lap's  286! 
DOS-Extender  and  386IDOS-Extender 
and  subsequently  ported  it  to  real  mode. 
In  general,  only  functions  that  manipu- 
late segment  registers  should  require  al- 
teration for  protected  mode;  in  the  case 
of  the  INT  2Fh  Clipboard  API  (which  is 
real  mode  only),  that  means  GetClip- 
boardDataO  and  SetClipboardDataO. 
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To  illustrate  the  necessary  changes,  a 
version  of  SetClipboardDataO  for  2861 
DOS-Extender  is  shown  in  Figure  4.  It 
uses  the  Phar  Lap  API  (PHAPI)  function 
DosAllocRealSegO  to  allocate  conven- 
tional memory  and  the  function  DosReal 
Intr()  to  generate  a  real-mode  interrupt. 
It  is  instructive  to  compare  this  with  the 
real-mode  version  of  the  SetClipboard- 
DataO function  in  Figure  3.  Whereas  the 
real-mode  SetClipboardDataO  just  stuffs 
values  into  registers  and  makes  the  INT 
2Fh  call,  the  protected-mode  version  has 
to  jump  through  a  good  many  hoops  in 
order  to  access  the  real-mode  API.  Spe- 
cifically, the  protected-mode  version  has 
to  allocate  a  conventional-memory 
buffer,  copy  down  into  it  from  protected 


mode,  and  then  pass  a  real-mode  para- 
graph address  to  it. 

When  we're  finished  with  coding  an 
interface  to  the  API,  we  need  an  include 
file  that  can  be  used  by  programs  that 
want  to  use  the  API.  WINCLIP.H  is 
shown  in  Figure  5. 

HIOHER-LEVEL  SERVICES  So  far,  we've 
built  a  C  interface  library  for  the  Clip- 
board API;  its  definitions  are  in  WIN- 
CLIP.H and  the  implementation  is  in 
WINCLIP.C.  The  next  step,  of  course,  is 
to  write  a  sample  program  to  test  out  the 
library.  (Actually,  we  should  have  written 
the  test  program  first  and  then  produced 
an  interface  library  that  satisfies  it,  but 
I've  decided  to  take  a  more  bottom-up 
approach  here.) 
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SETCLIPBOARDDATA  Q 


/*  allocate  conventional  meiBory;  get  its  real-aoda  paraoraph 
address  In  seg,  and  Its  equivalent  protected-BOds  Mlactor 

in  sel  */ 

if   (DosAllocRealSegden,  &s«g.  U«l)°i'  0) 

return  B; 
rbuf  >  inKBP(Ml,  0): 

_flMM«y|idbaf,  taf.  lala^jb}  l«i>i  /•  iim  jrofcfd  wbM  MlMtor  •/ 
mmmntKtr.  *.  ■iMwClrHi 
r.dK  ■  ConMti 

r.M  •  Ma>  /*  VM  vMl-aoda  paragrapb  oddrM*  */ 

r.te  ■  ft 

r.«i  >  Ian  »  U| 

r.CK  ■  1«B  fe  MnrVi 

r.axi  /•  «  if  fnilnra  •/ 


TESTCUP.C,  «4iidi  is  shown  in  Fig- 
ure 6,  is  a  normal,  real-mode  DOS  pro- 
gram that  retrieves  text  from  the  Win- 
dows cupboard.  It  can  be  compiled  widi 
Borland  C++,  Version  3.0,  or  Microsoft 
C,  Version  6.0.  The  program  uses  plain 
old  printf  ( )  from  the  C  standard  li- 
brary to  display  text  on  stdout  (DOS 
standard  output);  this  can  be  redirected 
to  a  file.  To  get  text  from  the  Windows 
Oqiboaid,  TESTCLIP.C  perfonu  the 
operations  of: 

•  Calling  IdentifyWinOldApVersionO 


to  ensure  that  ^^^dows  Enhanced  mode 
is  running  and  that  WINOLDAP  is  avail- 
able; 

•  Calling  OpenClipboardO  to  daim  tem- 
porary ownership  of  the  Qipboard; 

•  CalUng  GetaipboardDataSize(CF_ 
TEXT)  to  find  out  how  many  bytes  of 
text  (if  any)  dme  are; 

•  Allocating  memory  to  hold  the  text; 

•  Calling  GetQipboardDataO  to  re- 
trieve it;  and 

•  Calling  CloseClipboardO  to  relinquish 
ownership  of  the  Clipboard. 


You  can  ensure  that  TESTCUP  does  • 

its  job  by  cutting  a  file  to  the  Windows 
Clipboard  and  then  running  TESTCUP 
with  its  output  redirected  to  a  file.  The 
two  files  should  be  identical,  save  per- 
haps for  an  extra  newline  at  the  end  of 
the  redirected  file,  which  is  caused  by  Ae 
CputsO  function. 

In  fact,  you'll  find  that  it's  sometimes 
a  lot  easier  to  pull  text  out  of  the  Win- 
dows Clipboard  with  TESTCLIP  than  it 
is  to  use  a  fiiU-blown  Windows  program. 
More  inqportant,  however,  is  the  fiict  that 
TESTCLIP  also  reveals  several  big 
problems  with  the  WINOLDAP  Clip- 
board API. 

First,  there's  big  trouble  if  a  DOS  pro- 
gram succeeds  in  opening  the  Windows 
Clipboard  but  dies  or  crashes  or  exits 
without  dkMing  it  Neither  anodier  DOS 
program  nor  even  a  Windows  program 
will  be  able  to  access  the  Clipboard.  The 
only  striutioa  is  to  exit  IK^ndoMi  and  re- 
start it.  And  since  a  DOS  application  can 
be  terminated  simply  by  hitting  Ctrl-C, 
we  need  to  do  something  to  ensure  that 
the  Clipboard  gets  closed  no  matter  what. 

TESTCLIP.C  does  all  it  can  to  make 
sure  that  it  calls  CloseClipboardO  before 
exiting.  That's  the  purpose  of  the 
clip_(^n  variable.  Note,  too,  that  the 
program  calls  CloseCUpboard()  befme 
printing  the  string  with  printf.  That's 
the  point  at  which  the  user  is  most  likely 
to  hit  Qrl-C,  and  in  any  case  we  don't 
need  to  keep  the  Qipboard  open  after 
we've  retrieved  the  text.  Also  note  that 
unless  you  have  BREAK^ON,  the  Ctrl- 


WINCLIP.H 
ComplalsUslino 


WIHCLIP.H 


DOS  access  to  Windows  Clipboard 


•  ifdef  METMURE 

/•  if  uaiaa  with  3a-blt  ccte 


tandif 


/•  higiwr-lav*!  functiona  •/ 

lat  W.aaoMiCliiibo«ra(voM)  i 

Int  Clip8erv(void) : 
int  PutCl  ipSt  rl>en  (char  'str,  u 
iot  PuCClipSUlnalchu:  •■»->> 
>l 


/*  lower-level  tuncclooa  */ 

f define  CF_TKXT 
tdatia*  cr_»rBi»p 


uneigned  leaa  OoapeotCllpboerdd 
unsignaa  CloaeCl  Itiboard  (void)  ,- 
unsigned  ■■ptyClipboaz4(vold) ; 
unsigned  char  far  •OatClipteardDatBlCr. 

nnslgnad  cbar  far  *lwf); 
unsigned  long  aetClipboardOataSi2e(CF_F0IMItt 
unsigned  GetOeviceCaps  (unsigned  index) ; 

IteitifyMtaOIdl(Waniaa(«oid)  i 
UwgUti 


MklkBi 
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TESTCLIP.C 

Compteta  Listing 


C  —  nircw  mmi  cwt  progr—  for 

(el  Iff!  SUf  BMia  nuiilim  In 
m  1993) 


Mtadow  eUptoaza  m 


•/ 

MoelaaB  <Mdllb.b> 


tinelua*  'aallee.Ii> 

♦  include  'wincHp.h' 


static  int  clip.open  =  I; 

vsM  CaUtdwr  *■) 
( 

it  (elliLJjpen) 

CIO— CllpbOTdO; 
putaCali 
•Bledli 


unsigned  lono  leaf 
cbar  Car  *baf> 

It  (I 

talK'IUs  I 


/*  Mm  do  OpenClipboard  before  GetclipboardDataSisa  */ 
it  (I  C»«nClipboard()) 

f«il(*Can't  open  cliptxwxd  —  try  again  latar*); 
•  Xt 


It  ((IM  >  qtCllpliOMtaMt—i— (CFJ«m I 

iBUtnb  t«t  iB  ellBboazd-li 


/•  sdntfCUu  Ivtaa  of  tact  In  cUpboidXn*.  */ 

/•  the  following  can  be  removed  In  32-bit  code  */ 
If  (len  >  •xFFFgUI.) 

fail  ('Sorry,  can't  handle  more  than  64k  of  tact'); 


It  ((buf  -  _e«Blloc(len+l))  ==  I)  /• 
fail ('Insufficient  neaory'); 


■eU  1  tor  WKL 


if  (!  GetClipboardData(CF_TEXT.  buf)  I 

fall ( 'Couldn't  get  clipboard  text'll 

/*  finally,  oe'v*  got  our  taxt  */ 

cXoMClipboudn  I  /•  eloM  It  WOH  dlatflagrla«  atriag  •/ 
Inf  Hani  •  'Xf  >  /•  tM  MU  Kratnaf  •/ 

perinttCtRaNn*.  but)t    /*  gdat  I»  atrlag  */ 
•i 


Break  won't  be  processed  until  the  I/O 
operation  that  prints  the  string.  So,  if  the 
user  closes  up  before  printf,  he's  in  rel- 
atively good  shape. 

These  measures  are  not  fidly  ade- 
quate, however,  and  they  shouldn't  have 
to  be  thought  about  anyway.  The  CHp- 
board-access  library  should  take  care  of 
sndi  detaib  instead  (rf  findng  qiplica- 
tions  sudi  as  TESTOIP  to  wony  about 
them. 

A  second  and  bigger  probtem  TEST- 
CLIP  reveals  is  that  our  Qipboard-access 
library  is  too  low-level.  All  we  really  want 
are  functions  tiiat  make  it  possible  to  put 
text  onto  and  get  text  out  of  the  Windows 
Clipboard.  These  functions  are  described 
in  Figure  7.  Once  we  implement  these 
higher-level  functicHis  we  should  be  abte 

HIGH-LEVEL  ACCESS  FUNCTIONS 

Partial  Usting 

/*  is  the  clipboard  available?  */ 

int  WindowsClipboard(void) ; 

/*  put  'len"  bytes  of  text  on  clipboard  */ 
Int  PatCllpSti^kan(diar  *atr,  unsigiMd  Ian)} 

/*  put  BDUf-tarBinatad  taxt  on  cHjiWKd  */ 
int  FutClipStriaatdliar  *8tr)} 


/•  g«t  t«ct  txam  clipboard  */ 
diar  •OatClipStringfvoid) ; 

/*  graa  tta*  xatzlarviad  taoet  nban  dona  *, 
void  FZMClipStringfdiar  *str)> 

7:  Tim  an  SNM  flf  tta  Mrabte  MgheHmi 


to  totally  forget  about  the  low-level  de- 
taib of  opening  the  CUpboard,  making 
sure  it  gets  closed,  getting  its  size  if  we're 
retrieving  text,  and  so  on.  (Note  that  the 
functions  could  be  extended  to  the  nm- 
text  bitmap  format  that  the  WINOLDAP 
Clipboard  API  supports,  of  course.) 

The  resulting  higher-level  functions 
are  diown  in  Figure  8.  The  fimction  Get- 
aipStringO  is  really  just  our  TESTCLIP 
program,  now  turned  into  a  function. 
Note  that  Getaq)StiingO  takes  care  of 
allocating  memory  for  the  retrieved  text. 
This  memory  can  be  freed  with  the  (ut- 
terly simple)  FireeClipStringO  function. 

The  discusdon  so  far  has  centered  on 
retrieving  the  Clipboard  contents.  The 
fimction  PutCUpStrLen()  ties  together 
everything  needed  to  change  the  Win- 
dows Clipboard  from  a  DOS 
program.  Note  that  the  Clip- 
board must  be  emptied  and 
compacted  before  changing  it. 

Most  important  of  all,  the 
routines  in  Figure  8  include 
clip_init(),  which  installs  an 
atexlt  ( )  handler  and  a  Ctrl- 
C  handler.  I  used  a  C  static  vari- 
able, winoldap,  to  ensure  that 
clip_init()  gets  called  once  and 
only  once.  The  atexlt  ( )  han- 
dler, called  exit_func(),  and 
the  Ctrl-C  handler,  called 
sigint_handler(),  simply  call 
OoseQipboardO  if  cJip.open 


is  still  TRUE.  There's  nothing  terrifically 
exciting  about  this,  but  putting  it  all  inside 
WINCLIP.C  means  that  we  never  have 
to  think  about  it  again. 

SMEM»lEITIUnEt  Wrth  our  high- 
level  Qipboard-access  library,  it  now 
takes  only  a  few  lines  of  code  to  add  some 
useful  DOS/Windows  hybrid  utiUties. 
(Such  Iqrbrids  are  DOS  programs  that  re- 
quire Windows  to  run.) 

Figure  9  shows  the  program  GET- 
CUP.C  It  is  similar  to  the  earlier 
TESTCLIP  program,  but  it  uses  the 
higher-level  functions.  In  fact,  at 
around  30  lines  of  code,  it's  really  just  a 
wrapper  around  the  GetClq)StiingO 
function. 

PUTCLIP.C  (shown  in  Figure  10)  is 
more  interesting,  not  only  because  chang'- 
ing  things  is  intrinsically  more  interesting 
than  just  looking  at  them,  but  because 
there  are  a  number  of  possible  places 
from  which  PUTCLIP  can  get  its  iiqNit 
Running 

PDTCLIP  •HelloMorld* 

will,  it  should  cone  as  no  surprise,  put 
"HeUo  World"  on  the  Windows  Clip- 
board. The  command 

FOICLIP  Sfilnnwa.axt 

puts  an  entire  file  (up  to  32K  in  length) 
on  the  Clipboard.  Entering 
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A  BAD  DISK  CAN 
DO  SERIOUS  DAMAGE 
TO  YOUR  SYSTEM. 


e«r«br«l 

eortax 


o«r«b*llum 


toolal  narv* 


oommon 
narva 


■uparflclal 
and  daap 
paronaal 
nmrvmu 


There  are  two  types  of  computer  disks. 
Bad  disks.  And  good  disks. 

And  here's  the  problem:  bad  disks  dont 
tell  you  they're  bad  until  It's  far 
too  late.  Suddenly  your  com- 
puter says  you're  expe- 
riencing  a  "fatal  disk 
error."  (Wxir  body  has  a  different 

if  yv 

term  for  it.     i|)    Like  panic.) 

Fortunately,  good  disks  can  tell  you 
they're  good.  They  will  simply  say 
BASF  right  on  the  pack- 
age.  And  they  come 
from  the  people  who 
not  only  Invented' 
magnetic  recording,  they  perfected  It. 

The  next  time  you're  buying  disks, 
be  safe.  BASF. 


BASF 
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WINCLIP.C 

Partial  Listing 


WmCLIP.C  --  DOS  access  to  Windows  clipboard  (I 
Copyright  (c)   1992  Ziff  Davis  Coonunicacions 

IC  IliqaTlM  *  Jtndhrav  SolwlMn  (aim  1992) 
•/ 

•laelada  <MdUb.li> 
Uoolnda  <atrlnB.li> 
•laelvte  <Mlloc.b> 
•laelada  <aigiial.li> 
•Ineloda  <dM.li> 
tlaeliite  •wiBclip.V 

Matie  lot  ulnoldv  ■ 
static  iBt  elldjopas  ■  •> 

atatle  lot  eliR.iait(veld)t 

/•  higher-level   functions  •/ 

inc  WindoitnClipboard(void> 
( 

ivtiizn  (laMtlfymaOIdXtWtralMO  !•  I); 

) 

/*  NOTE:  len  should  include  NULL-tennination  byta, 

ablcfa  im  laquixsd  •/ 
Int  MtCllpStHianlduar  *•.  uiwignaa  Ian) 
I 

if  (!  wlnoldapl 

if  (!  clip_init()) 
ratum  0; 


if  (<  OpenCllpboardI) I 

return  0; 
If   (!   EmptyClipboardO ) 
{ 

CloseCl lpboaxd< I i 
return  0; 


eltp_open--  •/ 
t  Mvty  */ 


If  (Ciii«wctCll|iboaTd(lan)  <  len) 


CloaaClipl)oax«(lt 


/*  couldn't  coapact  */ 


If  (I  SatCll«beax4Data(Cr_TBr,  a,  Ian)) 


I 


CloseCl  ipboaidO  I 
ratum  I; 

} 

ClsaaCltptoacddj 
YiaMOr 

1> 


/*  couldn't  aat  •/ 


int  VutClipStrino Idiar  *str) 
( 

ratuzn  VutCllpBtztitolatr,  atrlaBCatrt+Di 


dar  •0atCliB8trlnv(viiid> 


■ag  laa> 
if  II  wlaaldw} 

iiM«*1HiMallMiar«MUPX 


if  (I  cUp_iait|)) 

return  (char  *}  ty 

if   (I  OpenClipboardO  ) 
return  (char  *)  0; 
/*  MUST  do  Opencllpboard  BEFORE  GetcllpboerdPatagiaa  */ 
if  (dan  -  GatClipboardDataSisalcrjmT))  •) 
{ 

CloaaClipboardO  : 

return  (char  *)  (;  /•  aothlag  tbara  •/ 

) 

if  (Ian  >  (fxPFFVU  -  16)) 
I 

CloaaClipboanlO; 

return  (char  *)  0;  /•  too  big  */ 

) 

if  ((a  •  (char  •)  calloc( (unaignad)  lan'fl,  1>)  HULL) 
( 

CloaaClicixwrdI)) 

return  (char  •)  0.-  /•  insufficiaet  aaaOKy  */ 

) 

if  (I  QetCllpboardData (CF.TEXT.  a| ) 
I 

CleaaCllpteardOi 

return  (char  •)  (i  /*  cnuldn't  get  it  */ 

) 

CloaaClipboardO  > 
TialdUt 
ratora  a> 


void  PraaclipStriaoldiar  *s) 
( 

fraala) i 


/*  lowar-laval  functiona  */  . 

void  algiatLliaadlarliat  aia) 

I 

if  lellBjBpaD  l>  •) 

ClaaaCUvtoacdO  I 
aaitdli 


void  axit_fiBie|vsid) 

( 

it  leliBjgpan  l>  •) 
CloaaCliBfeeaxaOi 


atatie  int  elip_lnit  Iwid) 
( 

if  (winoldap) 

return  1:      /*  already  did  init  */ 

if  (I  (winoldap  B  UwtlfyHlnOUIfWaralaBO) I 

return  0; 

/*  install  handlara  ao  that  «a  navar  exit  holding 

the  clipboard  open  */ 
atexit(exit_func) ;  /*  ac-exit  handler  */ 

aignaKSXGIHT,  aigint_|iandlar) ;  /•  ctrl-c  handler  ■/ 
1> 


.C  •/ 


/•  othar  laaar-laval  timetio 


toniwa7. 


PUTCLIP  - 

puts  its  standard  input  on  the  Clipboard 
so  that,  for  example,  the  command 

DIR  I  PUTCLIP  T 

puts  a  DOS  directory  listing  on  the  Win- 
dows Clipboard.  Apart  from  handling 

these  variants,  though,  PUTCLIP  is  just 
packaging  for  the  function  PutClip- 
StrLen(). 

Earlier,  when  checking  that  TEST- 
CLIP  worked,  it  required  a  somewhat 

486  PC  MAGAZINE  AU0inTI992 


cumbersome  process  (go  into  Notepad, 
select  the  whole  file,  select  Edit  Cbpy) 

to  get  a  file  onto  the  Windows  Clipboard. 
Now  that  we  have  PUTCLIP,  it's  easy  to 
test  that  everything  works.  Just  enter: 

PUTCLIP  9putclip.C 

GETCLIP  I  dlfC  eest.txt  - 

This  should  produce  no  output,  which  in- 
dicates that  GETCLIP  gets  exactly  what 
PUTCLIP  puts.  The  program  diff  is  an 
almost  indispensable  utility.  Originally 
from  Unix,  it  is  now  widely  available  on 


the  PC.  The  program  compares  two  files 
or,  in  this  case,  a  file  with  stdin.  You 
could,  however,  use  a  DOS  compare  pro- 
gram such  as  COMP  or  FC  instead.  To 
test  using  FC,  you  would  enter: 

PUTCLIP  9filename.ext 

GETCLIP  >  filename. new 

PC  filenaae.ext  filename.nsw  /H 

The  AV  switch  tells  FC  to  compress  white 
space  (spaces,  tabs,  blank  lines)  for  the 

comparison.  Why  does  PUTCLIP  limit  it- 
self to  a  maximum  of  32K  of  text?  Since 
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GETCLIP.C 

Complete  Listing 


GETCLIP.C  DOS  program  gets  text  from  Windows  clipboard 
requires  WINCLIP.C 

for  example  (Borland  C**) :  bcc  gecclip.c  winclip.c 

Copyright  (c)  1992  Zlff  Davis  Communications 
PC  Magazine  *  Andrew  Schulman  {June  1992) 


•include  <stdlib.h> 
•include  <stdio.h> 
•include  <string.h> 
•include  'winclip.h' 

void  fail (char  *s)   {  fputs (s,  stderr) ;  f puts ( * \n' ,  stderr) ;  exit ( 1) ;  } 

int  main(int  argc,  char  'argvll) 
( 

char  *s; 

fputs<'GBTCLIP  version  1.0\n',  stderr); 


fputs ("Copyright  (c)  1992  Ziff  Davis  Connunications  * 
*'  Andrew  Schulman\n\n' ,  stderr) ; 

if   ((argc  >  1)  kk   (argv[ 1 ] [BJ == • / ' )  kk   (argvl 1 1  1 1 J == ' ? ' ) )   //  /? 
failCGBTCLIP  retrieves  text  from  the  Windows  clipboard*) ; 

if  <!  WindowsClipboardO  ) 

fail ('This  program  must  run  in  a  DOS  box  " 
'under  Enhanced  mode  Windows'); 

if  (s  1=  OetClipStringO  ) 
( 

puts (a) ; 

PreeClipString(8) ; 

} 

else 

putsC"  clipboard  empty  •'); 
return  0; 


F^mre  9:  GETCUPX  is  a  DOS  utility  tiiat  retrieves  text  from  the  Windows  Clipboard. 


PUTCUP.C 

Complete  Listing 


/• 

PUTCLIP.C        put  text  onto  Windows  clipboard 
requires  WINCLIP.C 

for  example  (Borland  C**) :  bcc  putclip.c  winclip.c 

Copyright  (c)   1992  Ziff  Davis  Communications 
PC  Magazine  *  Andrew  Schulman  (June  1992) 
•/ 

•include  <Btdlib.h> 
•include  <8tdio.h> 
•include  <string.h> 
•include  <do8.h> 
•include  <io.h> 
•include  <fcntl.h> 
•include  "winclip.h" 

void  falKchar  's)   {  puts(s);  exit(l);  ) 

int  maindnt  argc,  char  *argv[]) 

( 

unsigned  len; 
char  *p; 

fputs ("PUTCLIP  version  l.9\n'.  stderr); 
fputs ("Copyright  (c)  1992  Ziff  Davis  Communications  ' 
'"  Andrew  Schulman\n\n' ,  stderr); 

if   ( (argc  <  2)    |  | 

((argc  >  1)  kk  (argv( 1 J ( 01 == " / ' )  kk  (argvll] II) ««•?•)) )  //  /? 
fail( 

'PUTCLIP  puts  text  onto  the  Windows  cllpboard\n' 

"usage:  PUTCLIP  text  puts  text  into  clipboardXn' 

PUTCLIP  tffilename  puts  file  contents  into  clipboardVn' 

PUTCLIP  -  copies  standard  input  into  clipboardVn'); 

if   (I  WindowsClipboardO) 

fail ('This  proqrnm  must  run  in  a  DOS  box  ' 


if  (!   (argvmi01  ==         ||  argvtU  10]  ==  ■»■)) 

{ 

/*  Put  string  from  cocmiand  line  onto  clipboard  */ 
static  char  buf[I28]; 

char  far  "cmdline  =  MK_FP(_psp,  0x82); 

int  len  =  "((unsigned  char  far  •)  MK_FP(_psp.  0x80))  -  1; 
_fmemcpy(buf ,  cmdline,  len) ; 
p=buf ; 

) 

else 

{ 

int  f; 

unsigned  rc;         /*  count  of  bytes  read  */ 

if  (argv{l]l0]  ==  '-■  kk  argv(l] (1)  ==  •\0-)     //  -  on  cmdline 

f  =  0:  //  STDIN 

else  if  (argvlin0]  ==  '0')      //  filename  on  cmdline 

if   ({f  s  open(iargvllJ  HI  .  0_RDONLY) )  -1) 
fall ("can't  open  file'); 
if  ((len  =  filelength(f ) )  >  (32  •  1024))//  32)c  max 

fail ('file  too  big") ; 
if   < (p  =  malloc(len«l) )   ==  0) 

fail ( 'insufficient  memory'); 
iC  ( (rc  =  read(f,  p,   len))  <  1)  //  means  32)t  max! 

fail ("can't  read  file'); 
closet f) ; 

p(rcl   =  *\0*;       /•  must  be  NULL  terminated  */ 
len  =  rc; 

) 

if   (PutClipStrLen(p,   len+l))       //  *1  for  NULL 
putsCputclip  successful"); 

else 

putsCputclip  failed"); 
return  0; 


ngure  Nk  PUTCUP.C  Is  a  DOS  utility  tliat  puts  text  Into  tiw  Windows  Cilpboard. 


the  GetClipboardDataSizeO  function  ex- 
pects a  4-byte  number,  you  would  think 
we  could  move  megabytes  at  a  time  onto 
the  Clipboard.  In  fact,  a  32-bit  386IDOS- 
Extender  version  of  PUTCLIP  was  able 
to  do  just  that,  and  the  32-bit  version  of 
GETCLIP  retrieved  them  without  a 
hitch.  But  I  found  that  Windows  utilities 
such  as  the  Clipboard  Viewer  got  hope- 
lessly confused  by  such  large  items. 

Why  do  PUTCLIP  and  GETCLIP 
limit  themselves  to  text?  After  all.  the 
WINOLDAP  Clipboard  API  also  sup- 


ports bitmaps.  This,  in  fact,  is  probably 
why  the  API  provides  the  seemingly  out- 
of-place  GetDeviceCaps()  function — so 
that  DOS  programs  can  properly  display 
bitmaps  retrieved  from  the  Clipboard. 
You  may  want  to  try  to  modify  PUTCLIP 
and  GETCLIP  to  handle  bitmaps. 

However,  the  purpose  of  our  work  so 
far  has  been  to  prepare  for  sending  re- 
quests to  Windows.  These  requests  (or 
commands)  will  look  just  like  text,  but 
will  be  interpreted  by  a  Windows  pro- 
gram waiting  patiently  for  them  to  appear 


in  the  Clipboard.  How  to  write  such  a 
Windows  program,  and  then  how  to  write 
DOS  programs  that  send  the  requests, 
will  be  discussed  in  Parts  2  and  3.  When 
we're  done,  we'll  have  knocked  down 
some  of  the  walls  around  the  DOS  box.  □ 
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ENVIRONMENTS 

Buffered  Input  and  Output 
Of  MIDI  Short  Messages 


Is  you'll  recall,  in  the  previous  is- 
sue I  complained  about  an  ap- 
parent gap  I  perceived  in  the 
application  programming  in- 
terface (API)  of  Microsoft  Win- 
dows with  Multimedia  Exten- 
sions: a  gap  in  the  support  of  the 
Musical  Instrument  Digital  In- 
terface (MIDI).  I  felt  that  the 
low-level  API  should  have  included  func- 
tions for  buffered  input  and  output  of 
MIDI  short  messages. 

MIDI  short  messages  are  1,  2,  or  3 
bytes  in  length.  A  MIDI  controller  (such 
as  a  keyboard)  generates  MIDI  short 
messages  when  you  press  and  release 
keys  or  when  you  manipulate  dials  or  but- 
tons on  the  keyboard.  A  MIDI  synthe- 
sizer responds  to  the  MIDI  short  mes- 
sages by  sounding  tones.  It  would  be  nice 
to  write  a  program  that  stores  messages 
coming  from  a  controller  through  the 
MIDI  In  port  of  a  MIDI  board  and  later 
plays  them  back  through  an  internal  syn- 
thesizer or  an  external  one  connected  to 
the  MIDI  Out  port  of  the  board. 

Currently  you  can  use  the  low-level 
API  to  send  and  receive  MIDI  short  mes- 
sages only  one  at  a  time,  either  in  a  win- 
dow procedure  or  a  DLL  (dynamic  link 
library).  It's  most  convenient  to  use  a 
window  procedure,  of  course,  but  then 
you  don't  get  time  stamps  for  MIDI  input 
and  you're  forced  to  use  the  imprecise 
Windows  timer  for  MIDI  output. 

For  the  degree  of  accuracy  that  music 
requires,  you  need  to  use  a  DLL.  A  call- 
back function  in  the  DLL  can  obtain 
MIDI  messages  from  a  keyboard  or  other 
controller  with  time  stamps  accurate  to 
a  millisecond.  With  a  DLL,  you  can  also 
use  the  high-precision  multimedia  timer 
for  sending  MIDI  messages  to  a  synthe- 
sizer, also  with  millisecond  accuracy. 
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That  you  need  to  use  a  DLL  to  work 
with  the  low-level  MIDI  API  really  both- 
ers me.  First,  there  is  the  nuisance  of 
separating  program  code  into  an  executa- 
ble and  a  DLL.  Furthermore,  the  DLL 
must  include  functions  that  are  called  by 
the  system  during  hardware  interrupts, 
and  these  functions  can  be  tricky  to  write. 

EXTENDING  THE  API  It  would  be  most 
convenient  to  send  and  receive  MIDI 

Windows  toouldn 't  be 
Windows  if  you  couldn't 
extend  the  API.  So  I  decided 

to  define  several  new 
functions  for  buffered  MIDI 
input  and  output. 


short  messages  using  a  buffer.  For  exam- 
ple, you  could  submit  a  buffer  to  the  API 
to  get  MIDI  input  messages  from  a  con- 
troller. This  buffer,  which  would  contain 
both  the  MIDI  messages  and  timing  in- 
formation, could  be  returned  to  the  pro- 
gram when  full.  You  could  then  submit 
the  buffer  to  the  API  to  play  the  messages 
on  a  MIDI  synthesizer.  Because  the  API 
would  handle  all  the  timing,  you  wouldn't 
need  to  use  a  DLL.  You  could  do  every- 
thing from  a  window  procedure. 

Of  course,  Windows  wouldn't  be  Win- 
dows if  there  weren't  a  way  to  extend  the 
API.  So  I  decided  to  correct  the  defi- 
ciency in  the  MIDI  API  by  defining 
several  new  functions  for  buffered  MIDI 
input  and  output.  I  had  to  use  a  dynamic 
link  library  for  this,  of  course,  but  it's  a 
DLL  that  can  be  used  by  several  different 


types  of  MIDI  programs.  The  DLL  is  re- 
sponsible for  implementing  the  callback 
functions  that  obtain  MIDI  input  mes- 
sages and  use  the  multimedia  timer  for 
sending  MIDI  output  messages. 

Fortunately,  some  models  for  the  new 
functions  I  had  to  invent  already  existed. 
The  waveform  audio  API  in  Multimedia 
Windows  uses  buffers  for  both  input  and 
output,  and  even  the  MIDI  API  includes 
some  functions  for  buffered  input  and 
output' — albeit  useful  only  for  MIDI  long 
(system-exclusive)  messages. 

I  set  a  couple  goals  for  myself:  The 
new  functions  should  look  and  work  very 
much  like  existing  API  function  calls,  and 
the  DLL  should  be  written  so  that  pro- 
grammers could  integrate  the  new  func- 
tions into  an  existing  program  without 
having  to  make  a  slew  of  changes.  More- 
over, these  new  functions  should  not  in- 
terfere with  the  existing  API. 

A  NEW  MIDI  INPUT  FUNCTION  I  began  by 
defining  the  functions  I  thought  should 
be  added  to  the  low-level  MIDI  API.  The 
first  was: 

midllnShortBuf f er  (hMidlln, 
IpHldiHdr,  sizeof  (MIDimw) ) 

The  word  short  in  this  function  name 
does  not  refer  to  the  length  of  the  buffer, 
but  indicates  that  the  function  is  used  for 
submitting  a  buffer  to  receive  MIDI  short 
messages.  The  function  has  the  same  syn- 
tax as  midilnAddBuffer,  which  is  used 
for  submitting  a  buffer  to  obtain  the  long 
system-exclusive  messages. 

The  first  parameter  is  a  handle  to  a 
MIDI  input  device;  the  second  parameter 
is  a  pointer  to  a  MIDIHDR  structure.  In 
this  MIDIHDR  structure,  the  IpData 
field  must  be  set  to  a  pointer  to  a  buffer, 
and  the  dwBufferLength  field  must  be  set 


I 


to  fhe  size  of  this  buffer.  The  buffer 

must  be  at  least  8  bytes  long,  and  prefera- 
bly the  size  should  be  a  multiple  of  8 
bytes. 

As  usual,  both  the  MIDIHDR  struc- 
ture and  the  buffer  must  be  allocated 
from  global  memory  using  the 
GMEM_MOVHABLE  and  GMEM_ 
SHARE  flags.  Before  calling  midiln- 
ShortBuffer,  the  MIDIHDR  structure 
must  be  passed  to  the  midilnPiepare- 
Header  function.  Tliis  locks  the  structure 
and  buffer  in  memory  and  prevents  Win- 
dows firom  swapping  them  to  disk. 

Following  a  call  to  midilnShortBuffer, 
all  short  messages  coming  through  the 
MIDI  In  port  are  accumulated  in  the 
buffer.  (The  single  exception  is  the  Ac- 
tive Sensing  message  that  many  MIDI 
oootiollers  send  out  to  indicate  they  are 
still  connected.)  The  buffer  is  returned  to 
the  application  when  the  buffer  is  full  or 
when  midibReset  is  called.  A  bnfier  b 
returned  to  an  applicati(m  using  the 
MM_MIM_LONGDATA  message  to  a 
window  procedure  or  an  MIM.JX>NG- 
DATA  message  to  a  callback  function. 
These  are  the  same  messages  used  to  re- 
turn buffers  submitted  using  the  midiln- 
AddBuffer  calL  (If  a  program  is  also  us- 
ing midilnAddBuffer  to  receive  system- 
exclusive  messages,  it  is  the  responsibihty 
of  the  application  to  detennine  whidi  is 
which.) 

When  the  buffer  is  returned  to  the  ap- 
plication, the  dwBytesRecoided  fieM  of 
the  MIDIHDR  structure  indicates  how 
much  data  is  in  the  buffer.  This  will  al- 
ways be  a  multiple  of  8  bytes.  The  data 
in  the  buffer  consists  of  a  series  of  32 -bit 
unsigned  integers,  alternating  between 
delta  times  (in  milliseconds)  and  MIDI 
short  messages  packed  into  32-bit  inte- 
gers. The  first  delta  time  is  meawred 
firom  the  time  miAInStart  was  called. 
Subsequent  delta  times  indicate  the  mill  i- 
seoond  delays  between  successive  MIDI 
messages. 

You  can  submit  multiple  buffers  using 
midilnShortBuffer  before  the  first  buffer 
is  returned.  In  fact,  this  is  recommended 
so  that  you  dont  lose  any  messages  be- 
tween the  time  you  get  back  one  buffer 
and  the  time  you  submit  another.  The 
buffiBr8canbelaigerthan64K. 

NEW  MBI  lUTPOT  FVNCTIONS  My  next 
task  was  to  define  a  similar  function  for 
MIDI  output: 


ratmMimi 
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■IrtlmifHhmrfnfgw  (UltdlOat. 
IcUdlBar.  ■laaof  fTOr—l) 

This  function  works  the  same  way  as 

midiOutLongMsg.  The  format  of  the 
buffer  is  as  described  above,  with  alter- 
nating 32-bit  delta  times  and  32-bit 
packed  MIDI  messages.  The  function 
plays  the  MIDI  messages  in  the  back- 
ground until  the  buffer  is  finished  or  until 
midiOutReset  is  called.  The  function 
indicates  that  the  buffer  is  finished  by 
sending  an  MM_>10M_P0NE  message 
to  a  window  procedure  or  makuig  an 
MOMLDONE  call  to  a  callback  function 

You  won 't  lose  any 
MtsMgts  between  tbetwu 
you  get  back  one  bv^er  and 
tite  time  you  submit 
another  ^you  use 
midilnSbortBuffer  to 
submit  mult^le  bikers, 

in  a  DLL.  This  is  the  same  message  used 
for  indicating  that  buffers  submitted  with 
midiOutLongMsg  are  finished.  Multiple 
buffers  can  be  submitted  before  the  first 
buffer  has  been  returned,  and  the  buffers 
can  be  larger  than  64K. 

At  this  point,  two  additional  funcUons 
become  feasible,  one  to  pause  MIDI 
ouqnit 

mldiOutPause  (hMidiOut) 

and  another  to  restart  it: 

mldiOutMscart  (taHldlOut) 

These  functions  were  inspired  by  wave- 
OutPause  and  waveOutRestart,  which 

are  used  for  waveform  audio  output. 

SMOOTH  INTEOIATION  As  I  thought 
about  implementing  these  new  functions 
in  a  DLL,  it  became  obvious  that  the 
DLL  would  also  have  to  include  en- 
hanced verrioos  of  some  of  the  existing 
MIDI  function  calls.  Some  functions 
(such  as  midiOutPrepareHeader)  didn't 
need  to  be  tampered  with.  Others  re- 


quired adcfitional  functionality.  Fen*  ex- 
ample, midiOutReset  has  to  mark  all 
pending  short-message  buffers  as  done 
and  return  them  to  the  application.  So 
midiOutReset  had  to  be  made  to  do  what 
it  does  normally,  and  then  perform  addi- 
tional work  as  well. 

Of  course,  this  new  midiOutReset 
function  must  be  able  to  identify  the  buff- 
ers associated  with  the  handle  to  the 
MIDI  output  device.  If  only  one  program 
were  allowed  to  use  the  DLL,  this  infor- 
maUon  could  be  stored  in  stadc  variables 
in  the  DLL.  But  that  didnt  seem  good 
enough.  It  would  be  preferable  to  allow 
two  or  more  programs  to  use  the  DLL 
simultaneously  with  different  MIDI 
ports. 

This  impUed  that  all  the  information 
needed  to  implement  the  finir  new  func- 
tion calls  had  to  be  stored  in  the  DLL's 
local  heap  space,  probably  as  a  small 
structure.  A  pointer  to  this  structure 
would  have  to  be  identified  by  the  handle 
passed  as  a  first  parameter  to  the  MIDI 
functions.  Thus,  I  couldn't  use  the  real 
MIDI  input  or  output  handle  in  these 
functions.  The  handle  had  to  be  a  pointer 
into  the  DLL's  local  heap.  One  field  of 
the  structure  stored  there  would  be  the 
real  handle  to  the  MIDI  device. 

This  meant  that  my  DLL  would  have 
to  include  new  versions  of  all  the  MIDI 
input  and  output  functions  that  referred 
to  the  handle  to  die  MIDI  device.  The 
new  midibiOpen  and  midiOutOpen 
functions  would  call  the  existing  open 
functions  to  obtain  a  MIDI  input  and  out- 
put handle,  allocate  some  memoiy  in  the 
DLL  local  heap  for  a  data  structure,  store 
the  real  handle  there,  perform  some  ini- 
tiali^tion,  and  then  pass  back  to  the  ap- 
plication the  pointer  to  the  DLL  heap. 
The  new  midilnClose  and  midiOutClose 
functions  would  call  the  existing  close 
functions  and  also  free  the  local  memory. 

To  the  application,  nothing  would  ap- 
pear different.  The  application  would  still 
call  the  same  MIDI  functions,  but  they 
would  be  intercepted  by  the  new  DLL. 

FUNCTION  NAMES  AND  DLLs  Of  course, 
thm's  a  little  proUem  here.  How  do  you 
define  a  function  named  midilnOpen  in 
a  new  DLL  when  this  function  must  call 
a  function  named  midilnOpen  in  anodier 
DLL?  It's  not  really  as  difficult  as  it  may 
seem  at  first,  just  a  Uttle  confusing. 

Before  I  dive  in,  some  bad^round: 
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When  you  write  a  ¥^iidows  prognun,  you 

make  calls  to  Windows  functions  such  as 
midilnOpen.  Of  course,  what  you're  im- 
plicidy  (hring  is  calUng  a  particular  func- 
tion in  a  particular  DLL,  in  this  case 
MMSYSTEM.DLL.  This  crucial  infor- 
mation is  inserted  into  the  program's 
£XE  file  during  linking.  For  a  Windows 
program  using  multimedia  function  calls, 
you  must  link  with  the  MMSYS- 
TEM.LIB  import  library.  This  import  li- 
brary indicates  that  a  call  to  a  function 
named  midilnOpen  is  really  a  call  to  a 
function  in  MMSYSTEM.DLL  named 
midilnOpen  witii  an  onliiial  number 
of 304. 

The  oiqect  here  is  to  create  a  new  DLL 

(let's  call  it  MIDBUF.DLL)  that  exports 
functi^Mis  named  midilnOpen,  and  so 
forth.  This  DLL  makes  caOs  to  nddiln- 
Open  and  other  functions  in  MUfKYS- 
TEM.DLL.  An  import  library  named 
MIDBUF.LIB  could  also  be  created. 
This  import  library  would  indicate  that 
the  function  named  midilnOpen  is  actu- 
ally a  call  to  MIDBUF.DLL.  If  you  write 
an  qipKcation  and  want  to  use  the  MID- 
BUF  dynamic  link  library,  you  link  with 
both  MIDBURLIB  and  MMSYSTEM 
UB.  On  Ae  link  command  liqe,  MID- 
BUF.LIB must  qipear  before  MMSYS- 
TEMXIB. 

What  happens  b  that  the  application's 
.EXE  file  is  set  up  so  that  the  midilnOpen 
call  is  actually  a  call  to  the  midilnOpen 
function  in  MIDBUF.DLL.  The  midiln- 
Open function  in  MIDBUF.DLL  then 
makes  a  call  to  the  midilnOpen  function 
inMMSYSTEM.DLL. 

The  ■ff*'— are  ampler  tiian  you 
may  think.  In  the  MIDBUF.C  source 
code  file,  the  functions  you  want  to  inter- 
cept are  given  different  names;  for  exam- 
ple, xMidilnOpen.  This  function  can  then 
make  a  call  to  the  real  midilnOpen  func- 
tion without  tiie  compiler  thinking  you're 
making  recursive  calls. 

In  the  module  definition  file,  you  de- 
fine xMidilnOpen  as  an  alias  in  the  EX- 
PORTS aectioo  of  the  module  definition 
file: 

■JUKwrs 

■IdilBQpeii  -  xMldilnOpm 

The  function  actually  exported  from  the 

DLL  is  called  midilnOpen,  but  this  func- 
tion is  the  same  as  xMidilnOpen  in  the 
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C  source  code  file.  ^^len  you  create  the 

MIDBUF.LIB  import  library  from  the 
module  definition  file,  the  xMidilnOpen 
alias  is  ignored  and  the  fonction  appears 
in  the  import  library  as  midilnOpen. 

AIB  mw  TIE  IHPLEMENUTIM  The 
source  code  for  the  MIDBUP  DLL  grew 
to  be  a  little  larger  than  I  expected,  so 
it  won't  be  printed  here.  The  files,  which 
include  MIDBUF.MSC  and  MIDBUF 
.BCP  (Make  files  for  Microsoft  C/C++ 
7.0  and  Borland  C++  3.0,  respectively), 
MIDBUF.C,  MIDBUF.DEF,  and  the  dy- 
namic link  Iftwary  MIDBUF  J)LL,  can  be 
downloaded  from  PC  MagNet  and  are 
archived  as  M1DBUF.Z1P.  If  you  want 
to  use  the  DLL  in  an  application,  youll 
need  two  other  files,  also  included  in 
MIDBUF.Z1F:  MIDBUF.H,  a  header 
file  that  defines  the  four  new  functions, 
and  the  inqXMt library  MIDBUF.LIB. 

The  new  midilnOpen  functitm  in 
MIDBUF  first  aUo- 
cates  memory  in  the 
DLL's  local  heap  for 
a  small  data  structure. 
NormaUy,  when  you 
open  a  MIDI  input 
device,  you  specify  in 
the  midilnOpen  fiinc- 
tion  whether  you 
want  to  be  notified 
of  MIDI  messages 
duough  a  window 
procedure  or  a  call- 
back function  in  a 
DLL.  You  can  also  specify  application- 
defined  data  that  is  passed  to  the  callback 
fimction. 

The  new  midilnOpen  function  stores 

this  information  in  the  data  structure  that 
was  just  allocated.  The  new  function  then 
calb  the  old  midilnOpen  fimction,  always 
specifying  a  callback  function  in  MID- 
BUF.DLL. The  application-defined  data 
field  in  the  open  call  is  set  to  the  data 
structure  pointer.  If  the  midilnOpen  call 
is  successful,  the  input  and  output  handle 
is  also  stored  in  the  data  structure,  and 
the  pointer  to  the  data  structure  is  passed 
back  to  the  application. 

In  subsequent  MIDI  input  calls,  the 
handle  is  paffied  as  the  first  parameter  to 
the  function.  The  functions  in  MIDBUF 
.DLL  use  this  handle  as  a  pointer  into  the 
local  heap,  and  thus  can  easily  retrieve 
the  real  MIDI  input  handle.  The  callback 
fimction  also  has  access  to  this  data  struc- 


ture, and  can  then  post  a  message  to  the 

application's  window  procedure  or  call 
another  callback  function,  depending  on 
what  the  application  requested. 

When  buffers  arc  passed  to  the  new 
midilnShortBuffer  fimction,  they  are 
maintained  as  a  hnked  list.  If  you  take 
a  look  at  the  definition  of  the  MIDIHDR 
structure  in  the  Microsoft  Windows  Mul- 
timedia Programmer's  Reference,  you'll 
see  a  field  called  IpNext,  which  is  defined 
as  a  far  pointer  to  a  MIDIHDR  structure. 
The  documentation  cautions  that  this 
structure  field  is  **reaerved  and  shouU 
not  be  used,"  but  it's  obvious  that  its  par- 
pose  is  for  linking  buffers. 

In  the  MIDI  faiput  callback  function 
in  MIDBUF.DLL,  incoming  MIDI  mes- 
sages are  indicated  by  an  MiMJ)ATA 
calL  These  MIDI  messages  are  stored  in 
die  current  buffer.  When  the  buffer  be- 
comes full,  the  callback  function  noti- 
fies the  application 
throng  this  use  of  an 
MM  _MIM_  LONG- 
DATA  message  post- 
ed to  a  window  proce- 
dure, or  through  an 
MIM_LONGDATA 
call  to  the  applkatioa- 
requested  callback 
functioo. 

For  buffered  MIDI 
output.  MIDBUF 
.DLL  needs  to  use  the 
multimedia  timer  rou- 
tines to  set  a  high-precision  timer.  This 
timer  also  requires  a  callback  function  in 
the  DLL.  For  the  first  buffer  submitted 
to  midiOutShnlBufiiBr,  timeSetEvent  is 
called  using  the  first  delta  time  in  the 
buffer.  During  the  timer  callback  func- 
tion, the  MIDI  message  is  sent  to  the  de- 
vice using  midiOutShortMessage.  The 
timeSetEvent  function  is  then  called 
again  with  the  next  delta  time.  When  the 
buffer  is  finished,  the  application  is 
notified  through  the  use  of  an 
MM_MOM_DONE  message  posted  to  a 
window  procedure  or  an  MOM_DONE 
call  to  the  appUcationnnequested  callback 
fimction. 

LETSTIYirm  InthenextiiMie,ni 

present  a  program  called  MIDREC  that 
uses  MIDBUF  to  record  MIDI  messages 
coming  fnm  a  keyboard  or  otlier  MIDI 
controller  and  then  plays  them  throu^ 
a  MIDI  synthesizer.  □ 


Specify  in  midilnOpen 
vobetikr you  vHtHt  lobe 
notified  of  AflDI 
messages  tinrougb  a 
vttndov) proe^btre  or  u 
callback function. 
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The  Windows  3.1 
ToolHelp  DLL,  Part  1 

BY    RAY  DUNCAN 


It  the  inception  of  its  "Blue 
Ninja"  marketing  campaign, 
IBM  touted  OS/2.  Version  2.0. 
as  "a  better  DOS  than  DOS.  a 
better  Windows  than  Win- 
dows." More  recently.  IBM  has 
backed  down  a  bit  from  these 
claims,  but  the  company  is  still 
emphasizing  the  superior  relia- 
bility of  OS/2  running  Windows  applica- 
tions as  opposed  to  Windows  running 
Windows  applications.  Nobody  finds  this 
particularly  hard  to  believe.  Just  about 
anyone  who  runs  Windows  has  experi- 
enced at  least  one  or  two  major  crashes, 
and  those  of  us  who  develop  Windows 
programs  are  privileged  to  watch  the  en- 
tire system  regularly  fall  on  its  face.  I  just 
love  it  when  I  type  Exit  in  a  Windows 
DOS  box,  only  to  have  the  screen  flash 
horribly  and  then  find  myself  again  at  the 
DOS  prompt — except  that  Windows  and 
all  the  applications  I  was  running  while 
I  was  temporarily  using  the  DOS  box  are 
history.  This  brings  up  the  obvious  ques- 
tion: If  both  OS/2  and  Windows  run  in 
protected  mode,  just  why  is  Windows 
such  a  fragile  environment? 

The  primary  reason,  of  course,  is  that 
Windows  is  a  multitasking,  graphical  en- 
vironment layered  on  top  of  a  single- 
tasking,  character-oriented  operating 
system,  and  the  relationship  between  the 
two  is  not,  to  put  it  kindly,  elegant.  Win- 
dows relies  on  all  sorts  of  undocumented 
DOS  structures  and  functions,  captures 
many  DOS  and  ROM  BIOS  interrupt 
vectors,  and  inserts  legions  of  little  ten- 
drils and  hooks  into  DOS's  innards. 
Moreover.  Windows  contains  its  own 
memory  manager  and  its  own  suite  of  de- 
vice drivers,  which  must  somehow  coexist 
with  the  DOS  memory  manager  and  de- 
vice drivers.  This  is  a  classic  example  of 


a  statue  of  gold  (well,  okay,  maybe  silver) 
with  feet  of  clay. 

For  the  first  two  versions  of  Windows, 
there  was  quicksand  under  the  feet  of 
clay,  as  well:  the  Intel  80jc86  real  mode, 
which  required  Windows  to  use  a  truly 
Byzantine  scheme  for  virtual  memory 
management  and  allowed  an  errant  ap- 
plication to  scribble  anywhere  in  mem- 
ory. In  spite  of  this  hardware  deficiency, 

A  sampk program  lets 
you  explore  ToolHelp's 
facilities  for  installing 
a  notification  callback 
routine  for  Windows 
API  parameter  errors. 


the  earliest  versions  of  Windows  did  not 
even  make  a  token  attempt  to  check  the 
parameters  that  were  passed  to  an  API 
function  by  an  application  before  using 
them!  If  the  application  supplied  a  bad 
pointer  or  handle,  the  function  call  would 
not  only  fail  but  it  could  take  the  whole 
system  down  with  it.  Sometimes,  unfor- 
tunately, the  damage  would  be  subtle 
enough  that  the  application  or  the  system 
would  continue  to  run  for  quite  a  while 
before  staggering  to  a  halt,  making  the 
original  cause  of  the  problem  nearly  im- 
possible to  track  down. 

The  basic  instability  of  Windows  has 
always  been  complicated  by  the  fact  that 
Windows  applications  have  tended  to  be, 
frankly,  very  buggy.  Try  running  any 
large  first-  or  second-generation  Win- 
dows application  on  a  Windows  system 


with  the  debugging  kernel  installed  and 
you'll  be  astonished  at  the  number  of  di- 
agnostic messages.  Microsoft  deserves 
most  of  the  blame  for  this.  In  the  earliest 
days  of  Windows,  the  message  traffic,  the 
relationships  between  events,  and  the 
interdependencies  of  Windows  API  func- 
tions were  very  poorly  documented;  the 
debugging  facilities  were  crude:  and  the 
debugging  hooks  were  a  closely  guarded 
secret,  which  prevented  third  parties 
from  supplying  more  capable  debuggers. 
Consequently,  most  developers  had  only 
a  dim  understanding  of  how  the  system 
as  a  whole  really  fit  together,  and  they 
built  their  programs  by  cutting  and  past- 
ing source  code  from  other,  previously 
working  programs  or  by  cloning  source 
code  published  by  Windows  gurus  like 
Charles  Petzold  and  Michael  Geary. 

Windows  3.0.  which  was  the  first  ver- 
sion of  the  operating  environment  to  run 
in  protected  mode,  brought  with  it  the 
dreaded  UAE  (Unrecoverable  Applica- 
tion Error).  It's  important  to  note,  how- 
ever, that  UAEs  were  (for  the  most  part) 
not  a  symptom  of  new  problems  with  ap- 
plications and  Windows  itself;  rather  they 
were  an  unmasking  of  old  problems.  In 
protected  mode,  use  of  a  bad  pointer 
caused  an  immediate  General  Protection 
fault  (a  special  hardware  interrupt)  in- 
stead of  an  unpredictable  amount  of 
damage  and  a  crash  somewhere  down  the 
road.  The  Windows  3.0  developers  were 
apparently  so  rattled  by  the  whole  con- 
cept of  GP  faults  that  they  decided  to 
handle  them  all  in  a  very  conservative 
way:  terminating  the  active  application 
and  displaying  a  scary  dialog  box  that 
warned  the  user  to  restart  his  machine 
immediately  or  suffer  the  consequences, 
even  though  in  the  vast  majority  of  cases 
the  system  itself  was  undamaged.  Inexpli- 
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cably,  they  still  made  no  attempt  to  per- 
form sanity  checks  on  the  parameters  of 
Windows  function  calls.  Windows  was 
probably  the  only  general-purpose  multi- 
tasking environment  in  computer  history 
to  place  such  total  faith  in  the  correctness 
of  the  applications  that  ran  under  its 
control. 

Microsoft  didn't  really  get  interested 
in  improving  the  robustness  of  Windows 
until  after  the  Great  Divorce  from  IBM. 
when  it  suddenly  became  apparent  that 
the  stability  of  Windows  was  going  to  be 
a  crucial  competitive  issue.  During  the 
period  between  Windows  3.0  and  3.1, 
Microsoft  took  many  laudable — if  sadly 
overdue — steps  to  improve  life  for  Win- 
dows programmers.  A  utility  called  Dr. 
Watson,  which  trapped  application  er- 
rors and  wrote  diagnostic  information  to 
a  file  on-disk,  was  distributed  to  develop- 
ers and  users  via  bulletin  boards  and  on- 
line services.  A  TEST  program  was  pro- 
vided that  allowed  programmers  to  exer- 
cise their  applications  under  a  variety  of 
stressful  conditions.  A  single-screen  de- 
bugger was  released,  and  many  previ- 
ously mysterious  aspects  of  the  system 
were  cleaned  up  and  documented.  Micro- 
soft also  implemented  a  new  dynamic 
link  library,  called  TOOLHELP.DLL. 
that  gave  applications  access  to  certain 
internal  Windows  structures  and  made  it 
possible  to  write  debuggers  using  offi- 
cially supported  interfaces.  The  Tool- 


TheToolHelp  Functions 

Function  categorv 

Function  names 

Window  information 

ClassFirstl),  ClassNext<),  GetClasslnfoO 

Task  and  module 

ModuleFirstI),  ModuleNextO, 

information 

ModuleFmdHandleO,  ModuleFindNameO, 

TaskFirstO,  TaskNextO,  TaskFindHandlel) 

Memory  information 

SystemHeaplnfoO,  MemManlnfoO 

Global  heap  information 

GloballnfoO,  GlobalFlrstO,  GlobalNextO, 

GlobalEntryHandleO.GIobalEntryModulel) 

Local  heap  information 

LocallnfoO,  LocalFirstO,  LocalNextO 

Stack  informationO 

StackTraceFirstO,  StackTraceNextO, 

StackTraceCSIPRrstO 

Execution  timing 

TimerCountO 

information 

Huge  object  access 

MemoryReadO,  MemoryWriteO, 

GlobalHandleToSeK) 

Error  callbacks 

InterruptRegisterO,  InterruptUnRegisterO, 

NotifyRegisterl),  NotifyUnRegisterO 

Process  control 

TaskGetCSIPI),  TaskSetCSIPd,  TaskSwitchI), 

TerminateAppI) 

F^fin  1:  k  summary  of  the  functions  exported  by  TI)01HELP.DLL 


Help  functions  are  summarized  in  Figure 
1.  This  library  was  licensed,  along  with 
the  Windows  header  files  and  import  li- 
braries, to  third-party  developers,  which 
set  off  an  explosive  evolution  in  Windows 
programming  tools. 

Finally,  with  the  release  of  Windows 
3.1.  Microsoft  made  TOOLHELP.DLL 
and  Dr.  Watson  an  integral  part  of  the 
retail  Windows  package  and  incorpo- 
rated parameter  validation  and  local  re- 
boot into  the  system.  Parameter  valida- 
tion means  that  Windows  checks  most 
arguments  for  an  application  function 
call  for  "reasonable"  values  before  exe- 
cuting the  function.  If  a  parameter  is  bo- 
gus. Windows  will  take  what  it  feels  to 
be  an  appropriate  action.  In  some  cases, 
it  simply  ignores  the  function  call  or  re- 
turns an  error  to  the  calling  program;  in 
others,  it  gives  the  user  the  opportunity 
to  abort  the  application.  Local  reboot 
means  that  Windows  traps  the  Ctrl-Alt- 
Del  key  combination  and  gives  the  user 
the  option  of  simply  killing  the  current 
program  rather  than  resetting  the  entire 
system. 

THE  BADAPP  PROGRAM  To  give  you  a 
test-bed  for  playing  around  with  Win- 
dows 3.rs  parameter  validation,  fault 
trapping.  Dr.  Watson,  and  local  reboot, 
I've  written  a  toy  program  called  BAD- 
APP. The  C  source  code  for  BADAPP 
is  found  in  Figure  2  (for  reasons  of  space, 
the  header  file,  module  definition  file, 
and  resource  script  are 
not  shown  here).  BAD- 
APP uses  the  same  ta- 
ble-driven structure  for 
message  handling  and 
menu  decoding  that  I 
introduced  in  my  previ- 
ous series  of  columns  on 
the  Windows  3.1  Com- 
mon Dialogs.  All  of  the 
source  files  and  the  exe- 
cutable file  for  BAD- 
APP can  be  down- 
loaded as  BADAPP 
.ZIP  from  the  Program- 
ming Forum  on  PC 
MagNet,  or  can  be 
obtained  by  writing  PC 
Magazine  (see  instruc- 
tions at  the  end  of  this 
column). 

The  source  code  for 
BADAPP  is  so  simple 


that  it  should  be  self-explanatory,  and 
BADAPP  is  a  pretty  trivial  program  from 
the  user's  point  of  view  as  well.  The  File 
pop-up  menu  has  only  one  item.  Exit, 
that  is  used  to  shut  down  the  program  in 
the  "normal"  manner.  The  Crash  pop-up 
menu  offers  several  choices:  GP  Fault, 
Divide  by  Zero,  Pass  Bad  Pointer,  Infi- 
nite Loop,  and  Pass  Bad  HDC  (device 
context  handle).  Each  of  the  Crash  menu 

Parameter  validation 
means  that  Windoivs 
checks  most  arguments  for 
an  application  function 

call  for  "reasonable'' 
values  before  executing 
thefunction. 

items  tests  a  different  aspect  of  Windows 
3.rs  ability  to  detect  and  protect  itself 
from  severe  application  bugs.  You'll  no- 
tice some  interesting  differences  in  the 
way  Windows  handles  these  five  cases. 

Selection  of  the  GP  Fault  menu  item 
causes  control  to  pass  to  the  DoMenuGP- 
Fault()  routine,  which  allocates  a  far 
pointer  on  the  stack,  initializes  it  to  zero, 
and  then  dereferences  it.  Windows  inter- 
cepts the  resulting  GP  fault  and  puts  up 
a  Close  or  Ignore  dialog  box.  If  you  pick 
Close,  Windows  terminates  BADAPP 
unilaterally.  If  you  choose  Ignore,  Win- 
dows allows  the  application  to  continue 
its  execution.  This  has  no  particularly  bad 
implications  in  the  BADAPP  program, 
because  BADAPP  doesn't  do  anything 
with  the  data  it  is  fetching  via  the  invalid 
pointer.  A  real  application  would,  of 
course,  end  up  processing  garbage  if  the 
user  picked  Ignore,  most  likely  leading  to 
another  GP  fault  or  some  other  catastro- 
phe within  a  very  short  time. 

The  Divide  by  Zero  and  Pass  Bad 
Pointer  menu  commands  cause  BAD- 
APP to  call  the  DoMenuZeroDiv()  and 
DoMenuBadPtrO  routines,  respectively. 
The  first  of  these  routines  demands  an  in- 
teger-divide-by-zero operation  that  Bor- 
land C++,  for  performance  reasons,  com- 
piles as  in-line  code  without  any  error 
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checking.  The  second  routine  calls  the 
Windows  API  function  Message- 
Box  with  a  null  pointer  for  the  string  to 
be  displayed  within  the  message  box.  In 
both  cases,  Windows  shuts  down  the  ap- 
plication immediately  without  any  option 
to  continue.  The  handling  of  Pass  Bad 
Pointer  is  a  little  surprising,  because  Win- 
dows could  use  the  Intel  80286  VERR  in- 
struction to  check  out  the  pointer  "for 
free"  before  trying  to  use  it,  and  just  fail 
the  function  call  if  the  pointer  was  invalid. 
Apparently,  however,  Windows  just  de- 
references the  pointer  blindly,  a  (jP  fault 
occurs  within  the  Windows  kernel,  and 


all  this  leads  to  a  UAE  condition  for  the 
application. 

If  you  pick  Infinite  Loop,  BADAPP 
calls  its  DoMenuHang  routine,  which 
consists  mainly  of  a  while(TRUE)|| 
structure,  and  the  entire  system  enters  a 
funny  state.  The  screen  looks  okay  and 
the  mouse  pointer  will  still  move  around 
on  the  screen,  but  nothing  else  works. 
This  is  because  the  mouse  generates  in- 
terrupts, and  interrupts  are  not  masked 
(since  the  infinite  loop  occurs  at  the  ap- 
plication level  rather  than  within  the 
Windows  kernel),  so  the  mouse  driver 
can  continue  to  monitor  the  mouse's  lo- 


cation and  update  the  screen  accordingly. 
All  other  Windows  activities,  however, 
necessarily  come  to  a  screeching  halt  be- 
cause Windows  multitasking  is  coopera- 
tive rather  than  preemptive.  If  the  appli- 
cation is  in  an  infinite  loop,  it  never 
processes  its  own  queue  messages  or 
yields  control,  and  other  applications 
never  get  a  chance  to  process  messages, 
either.  If  you  press  the  Ctrl-Alt-Del  key 
combination,  a  keyboard  interrupt  oc- 
curs, the  keyboard  driver  gets  control, 
and  it  calls  the  Windows  IcKal  reboot  rou- 
tine, which  gives  you  the  choice  to  con- 
tinue execution,  abort  the  current  appli- 
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//  BADAPP  -  Application  Error  Tvstbed  for  Windows  3.1 

//  Copyright   |C)   1992  Ray  Duncan 

//  Zitt  Oavia  Piibllshins  *  PC  Hagazin* 

Iftofin*  duD(x)   (Bizsoffx)  /  sLzeof  Ixlff) ) )      //  returns  no.  of  el«inents 

•includ*  'windowm.h' 
tlncluda  'badapp.h' 


HANDLE  hinat; 
MWND  hPrane: 


//  modula  instance  handle 
//  handle  for  Crane  window 


char  azShortApiiHainen  =  'BadApp';  //  short  application  naxne 

ch«r  azAppNaBit[]  •  'BadApp  -  UAE  Tastar';  //  long  application  nanw 
char  szMenuHane I ]   •  'BadAppMenu* ;  //  name  ot  nenu  resource 

struct  dvcodeWord  (  / /  structure  associates 

DINT  Code;  //  messages  or  menu  IDs 

LONG  (*FxnMHVaiD.   UINT.   UINT.   LONG);   );   //  with  a  function 

// 

If  Table  of  window  neaaages  supported  by  FraraeWndProc ( ) 
//  and  the  functions  which  correspond  to  each  oiessage. 

// 

struct  decodeWord  nessAgesO  ■  ( 
WM_PAIKT.  DoPaint, 
VACCQKHAND.  EXjConaand, 
WH_DESTROY.    OoOestroy,    \  ; 

// 

//  Table  of  nenubar  itea  IDs  and  their  corresponding  functions. 

// 

struct  decodeWord  tDenuitems(|   <  { 
IDM_EXIT,  DoHenUExit. 
IDN.CPFAULT.   DoHenuGPPau 1 t , 
ILM.HANG,  DoMenuHAng, 
IDH„ZE(tODIV.  DoMenuZeroDiv. 
IDM.BACKOC.  DoHenuBadHDC, 
IDM_BAOPTK,   OoHenuBadPtr,   )  : 

// 

//  MinNain  --  entry  point  for  this  application  Iron  Windows. 

// 

\m  APIENTRY  MinMainfHANDLE  hlnstonce. 

HANDLE  hPrevlniitance,   LPSTH  IpCiadLlne,   INT  nCndShow) 

MSG  msg; 

htnst  9  hlnatance; 


//  save  this  instance  handle 


if (thPrevInstance)  //  if  first  instance, 

if ( !lnitApplication(hInstance) t  //  register  window  class 

retumiPALSEI  .-  //  exit   if  couldn't  registttr 

If ( ) I nit  Instance {htnstance.   nCradShow) )  / /  create  this  instance ' s  window 

retumlFALSEK-  //  exit  if  create  failed 

Mttile(CetHessage(UMg.  NULL,         •)  I  //  while  nessage  I-  WI1_0UIT 


TranslateHessage(UDsg} ; 
DispatchMeBsage(fcmsg)  ; 


Temlnstance(hlnBtance)  ; 
return  (stag.  wParast) ; 


//  translate  virtual  key  codes 
//  dispatch  message  to  window 


//  clean  up  for  this  instance 
//  return  code  >  WH_OUIT  value 


//  inltApplication  —  global  initialization  code  for  this  application. 


BC»L  initApplicstionfHANDLE  hinstance) 


MNDCLASS  wc; 


//  set  parameters  for  fraM  window  class 

wc. style  •  CS_HIlEDRAWiCS_VREDRAW;  /I  class  style 

wc. IpfnWndProc  ■  FroneWndProc;  //  class  callback  function 

wc.cbClsExtra  =  0;  //  extra  per-class  data 

wc . cbWndExtra  =  t:  if  extra  per-window  data 

wc. hinstance  >  hinstance;  //  handle  of  class  owner 

wc.hlcon  >  Loadlcon(hlnst,   'BadAppIcon* | ;  //  skull  icon 

wc.hCursor  «  LoadCursor (NULL,   IDC_ARROW| ;  //  default  cursor 

wc.hbrBackground  -  CetStockObJect (WHITE.BRUSH) :  //  background  color 

wc .  IpszHenuNaise  *    azMenuNaaie,-  1 1  naxw  of  sienu  resource 

wc.  IpszClassHane  *  szShortAppNaioe:  //  naae  of  window  class 


return ( Reg i s terC lass  <fcwc} ) ; 


//  register  class,   return  status 


instance  initialization  code  for  this  application. 


il  Initlnstance 

// 

BOOL  InitInsCance<HANDLB  hinstance,   int  nCndShow^ 


hFrame  >  CreateWindow ( 
s z Sho r t AppName , 
szAppNaste, 

WS.OVERIJIPPEOWINDOW , 
CW_USEDEFAULT,   CW_USEOKFAULT , 
CW.USEDEFAULT,   CW.USEDEFAULT . 
NULL. 
NUIX. 

hinstance. 

NULL) : 

lC(!hFraDel   return  (FALSE) 

ShowWindow(hFraiDe,   nCndShow) ; 
t^xiateWindow(hFrainat  ,- 
retumlTRUE) ;  . 


tl  create  fraote  window 

ti  window  class  naae 

//  text  for  title  bar 

//  window  style 

//  default  position 

n  default  size 

I f  no  parent  window 

//  use  class  default  menu 

//  window  owner 

//  unused  pointer 

//  erior.   can't  create  window 

//  make  frame  window  visible 

//  force  WM_PAINT  message 

//  return  success  flag 


//  Termlnstance  —  instance  termination  code  for  this  application. 


BOOL  Tenalnstance I  HANDLE  hinstance) 


retumlTRUE)  ; 


//  return  success  flag 


/  /  FrasiwWndProc 


callback  function  for  application  frame  window. 


LONG  FAR  APISTTRY  FraaeWndProc (HWND  tMnd.  UINT  wHsg,  UINT  wParam,  LONG  IParam) 


//  BcraCch  variable 


i:   i  <  dimlmessages) ;  i**) 


//  decode  window  message  and 
//  run  corresponding  function 

if(wMsg  "  messagesli) .Code) 

return( I 'messagesl i I .Pxn) (hWnd,  wHsg.  wParam,  IParam)); 


return (DefWindowProc (hWnd.  wHsg.  wParam,   IParam] ) ; 


//  OoCoemtand        process  WH_COMIAND  oiessage  for  frame  window  by 
//  decoding  the  menubar  item  with  the  menuiteauU  array,  then 
//  running  the  corresponding  function  to  process  the  cosnand. 


flffiira  2:  BAMPP.C,  the  C-ianguage  <suri»  coda  f ar  tiie  BMMW  dan^^ 
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VCm  DoCcBKandlHMND  hHnd.  UINT  MUg.  UTNT  wParui.  LOHC  IPaml 


int  1: 


//  scratch  variable 


ford  >  0;  i  <  diai(Mnulc«Bi«) ;  i**)         II  dacod*  raanu  comnond  and 
(  //  run  corrasponding  function 

iftwParam       menuitamsli]  .Coda) 

ratum(  ( *Bienuitaina  [  i  1  .  FxnMhWnd,  «Mag,  wParan,  IParan}); 

) 

raturnCDafWindovProcllSttid.  uMag,  wPoraB.  IParaal  I  > 


// 

//  DoDaatroy       process  WM^DESTROY  message  for  frame  window. 
// 

LOG  DaDaatroy(HWHD  hHnd,  UIWT  xMsg,  UINT  wparam,  long  IParan) 
( 


PostQuicMassaga(*) ; 

return  (FALSE)  ; 


//  force  WN_OUIT  tneaaage  to 
//  terminate  the  event  loop 


// 

//  DoPaint  —  process  HH-PAZNT  maasage  for  frame  window.  Select 
//a  pretty  font,  then  display  a  message  in  the  center  of  the  window 
//  to  show  that  the  program  is  alive. 
// 

LOm  DoPalnt(HHND  hHnd,  Utin'  wHsg.  UIHT  wParam,  LONG  IParan) 
( 

HDC  hdc: 
PMWTSTRUCT  pa; 
RBCT  rect; 
HPOMT  hfont: 

hdc  «  BeginPaint IhHnd,  dps);  //  get  device  context 

GetClientRect (hWnd,  brect);  //  get  client  area  dimensions 

hfont  •  CreatePont(-36,  ».  «.  (,  7H,  TSUB;,  •,  »,  ANSI_CHARSET, 
OUT_DEFAULT_PRECIS.   CLIP_DEPAULT_PRBCIS , 
DEFAULT.OUALITY,    (FFJIODERN  <<  4)    •  DEPAULT.PITCH , 
•Ariel-) I 

SelectObjectlhdc.  hfont):  //  select  new  font 

DrawText (hdc,   'I'm  Really  Bad!',   -1.        //  paint  text  in  window 

4rect,  DT.COrrER  j   DT_VCEHTKR  |   DT.SINCLELINE)  : 
EndPaint (hHnd,  bps);  //  release  device  context 

return (FALSE) ; 


//  DoHenuKxit  —  process  File-Exit  coonand  from  menu  bar. 

// 

LOHO  DaHenuBxlt(HHND  hWnd,  UIHT  wHsg,  UIWT  wParan,  LONG  IParam) 
I 

SendMessage  (hHnd,  HH_CLOSE,  0,  0L)  ;  //  send  window  close  message 
retum{FALSe)  ;  //  to  shut  down  the  app 

) 


//  DoHanuGPFault  --  process  OP  Fault  comnand  from  menu  bar.  Force 
//  a  fault  try  dereferencing  a  null  pointer. 


LONG  DoHanuGPFault  (HMND  hHnd,  UIHT  wHsg.  UINT  wParaa,  LONG  IParam) 


char  c; 

char  far  *p  >  NULL; 


c  •  -p; 

retum(FALSE)  : 


//  dereference  bogus  pointer 
//  to  force  a  GP  fault 


//  DoHenuHang       process  Infinite  Loop  comsuuid  from  menu  bar. 
//  Execute  an  infinite  loop  until  tlie  user  forces  a  local  reboot 
//  with  Ctl-Alt-DeJ. 

// 

LONG  DoHenuHang (HHHD  hHnd.  UINT  wHsg.  UIHT  wParan,  LONG  IParam) 
( 

whilelTRUE) 

{ 

//  execute  practically  forever 


return (FALSE) : 


//  DoNenuZeroDiv  --  process  Divide  by  Zero  coeanand  froa  menu  bar. 
//  Declare  sooe  integers,  then  force  a  divide  by  zero  fault. 


LOMG  DoHenuZeroDlv(HWND  hHnd,  UINT  wMsg,  UINT  wParan,  LONG  IParam) 
( 

int  1,  j,  )t  .  0; 


1  -  j  /  )c: 
return (FALSE) : 


//  DoMenuBadHI3C       process  Bad  )(DC  conmand  from  menu  bar.    Call  the 
//  DrawText ()  API  function  with  a  bogus  HDC. 

// 

LONG  DoMenuBadHDC(HMND  hHnd.  UIHT  wHag,  UIHT  wParam.  UMO  IParam) 

i 

HDC  hdc  "  0; 
RECT  rect; 

GetClientRect (liHnd,  fcrect);  //  get  client  area  dimensions 

DrawText(hdc,  'Bogus  ipC!*,  -1,  //  use  invalid  HDC  to  paint  text 

(.rect.   DT.CEMTER   |   DT_VCENTEF   '   DT_SINGLELINE)  ; 
retum(FALSE) ; 


// 

//  DoMenuBadPtr  process  Bad  Pointer  coonand  from  menu  bar.  Call  the 
//  HessageBoxO  API  function  with  a  NULL  ipointer  to  the  message  string. 

// 

LONG  DoMenuBadPtr  (HMND  hWnd.  UINT  wKsg.  UtKT  wParan,  LONG  IParam) 

HeS8ageBox(hHnd.    HULL.    NULL,   MB_OK    )    HB_ICONSTOP) ; 
return (FALSE) ; 


cation,  or  reset  the  machine  entirely. 

How  about  the  Pass  Bad  HDC  menu 
item?  The  corresponding  BAD  APP  rou- 
tine DoMenuBadHDC  is  implemented 
as  a  call  to  DrawText  with  a  device  con- 
text handle  (HDC)  of  zero,  and  it  appears 
to  do  nothing.  The  Windows  developers 
apparently  decided  that  this  particular  er- 
ror fell  into  the  category  where  they 
could  safely  ignore  the  function  call  and 
allow  the  application  to  continue.  After 
all,  the  worst  that  could  happen  is  that 
the  user  wouldn't  see  something  on  the 
screen  that  ought  to  be  there.  If  you  are 
running  the  special  debugging  Windows 
kernel,  however,  you  will  gel  a  warning 
message  about  the  invalid  handle  on  the 
debugging  terminal. 

W0RKIN6  WITH  TOOLHELP  ToolHelp  of- 
fers quite  a  diverse  range  of  services. 
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many  of  which  we  will  be  using  in  demon- 
stration programs  in  this  column  over  the 
next  few  issues.  Just  to  get  our  feet  wet. 
however,  let's  try  out  ToolHelp's  facili- 
ties for  installing  a  notification  callback 
routine  for  Windows  API  parameter  er- 
rors. Whenever  the  application  requests 
a  Windows  function  with  an  invalid  pa- 
rameter, Windows  will  (while  the  func- 
tion call  is  still  in  progress)  call  back  into 
the  notification  routine  with  information 
about  the  error.  This  allows  the  applica- 
tion to  decide  what  to  do  about  its  own 
error,  but  more  important,  allows  the 
programmer  to  run  the  application  under 
completely  natural  conditions — no  de- 
bugger, no  separate  debugging  terminal, 
no  special  Windows  debugging  kernel — 
and  still  gather  information  about  this 
particular  class  of  bugs. 


In  order  to  use  a  notification  callback 
routine  in  your  own  program,  you  must 
do  the  following: 

•  Register  an  application-specific  win- 
dow message  in  your  application's  in- 
stance initialization  routine;  this  window 
message  will  be  used  by  the  notification 
callback  routine  to  communicate  with  the 
body  of  your  program. 

•  Allocate  a  thunk  for  the  callback  rou- 
tine with  MakeProcInstanceO  in  the  pro- 
gram's instance  initialization  routine. 

•  Register  the  notification  callback  rou- 
tine with  TOOLHELP.DLL  by  calling 
the  function  Notify Register()  in  the  pro- 
gram's instance  initialization  routine. 

•  Implement  the  notification  callback 
routine  itself.  This  entry  must  be  declared 
as  BOOL  FAR  PASCAL.  It  accepts  an 
unsigned  single  integer  and  an  unsigned 
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//  BAOM>P2  -  ApplicAtlon  Error  Teatbed  for  Windows  3.1 
//  with  Notification  Callback 

//  Copyright   (C)   1992  lUy  Duncan 

Ziff  Davis  Publishing  *  PC  Hagazlne 

•  i  nc lud«  ' w  i  ndows . h  * 
linclud*  * toolhelp.h* 
linclude  'badapp.h' 


MNDPROC  l[>MotifYC«llback; 


//  Hotlfycallback  thunk  addr 


//  Tabls  of  window  Mssagvs  supported  by  PraaMWndProc  ( ) 
//  and  Che  functions  which  correspond  to  each  Mssage. 

// 

struct  decodeWord  massages [ ]  >  ( 
■ ,  DoNot  i  f yMessage , 
«M_PAIMT.  DoPaint, 
WM_COHMAND,  DoCoamand, 
WK_DESTROY,   DoDestroy,    1  ; 


//  Itiese  structures  receive  error  inforststion  during  ToolHelp  callback. 


HFYLOGERXOR  ntylogerror; 
HPYUXJPMlAHERROR  nf ylogparaaiarror ; 


// 

//  InitXnstance  —  instance  Initialization  coda  for  this  ai^lication. 

// 

BOOL  mi t Instance (HANDLE  hinatance,   int  nCndShow) 
( 


//  allocate  private  message  number  for  use  by  HotifyCallback 
messages [•]. Code  «  RegisterMlndotMessage ( 'BADAPP' i ; 

//  allocate  thunk  for  callback  then  register  it  with  ToolHelp.DLL 
IpNotifyCallback  •  HakeProcInscance ( (HNDPROC)HotifyCallback.  hinst)] 
NotifyRegisterlHULL.   IpNotifyCallback,  HP_t«CiRMAL) ; 


return (TRUE) ; 


//  return  aiicceas  flag 


// 

//  TermZnstance  --  instance  termination  code  for  this  «^licatioo. 

// 

BOOL  TermlnstancelHAHDLB  hlnatonce) 

( 

HotifyimRegister(NULL) ;  //  unregister  ToolHelp  callback 

PreeProcInstancedpNotifyCallback)  I    //  release  callback 
retumlTRUBI;  //  return  success  flag 


//  DoNot if yMessage  --  process  private  message  froei  NotifyCallback 

// 

LONG  DoNot  if  yMessage  (HWND  hWnd.  UINT  wKsg.  UUTT  vParam.  LONG  IPoraa) 
( 

UINT  i; 

char  'p: 

char  teiiv(256)  : 


switchlwPar 


n) 


case  NFY_L0GERROR : 

p  =   "NFY.LOGERROR" ; 

i  »  nfylogerror -wErrCode; 

break; 

case  NFY.LOCPARAKERROR: 

p  -   -NFY.LOGPARAKERROR- : 

1  "  nfylogparamerror .wBrrCode: 

break; 

default: 

p  ■  'Unknown'; 

i  - 


) 


II  now  format  and  display  NotifyCallback  information 

wBprintf  (to^,    'Notify  type:  %s\nError  code:  «t4Xh*.    (LPSTR)  p.  i); 

Hessag0Bcx(hwnd,   temp,    -BadApp*.  MB_OK   |   MB.ICOHEXCLAMATION) ; 

return  (FAl^B) ; 


// 

//  NotifyCallback  --  callback  routine  for  ToolHelp  DLL.     Looks  for 
//  codes  indicating  a  paraioeter  validation  error  in  an  API  call, 
//  saves  information  about  the  error,   and  posts  a  message  to  the 
//  main  message  handling  routine  indicating  that  an  error  occurred. 

// 

BOOL  FAR  APIENTRY  NotifyCallback lUUrT  wID.   LONG  dwOata) 

( 

switchfwiDt 

( 

case  NFY_LOG ERROR :  //  API  parameter  error 

nfylogerror  >  • (NFYLOGERROR  far  •)  dwData; 
PostHassagethFrame,  nessageslflj .Code.  wIO.  0) ; 
retum(TRUB);  li  signal  callback  %fas  handled 

case  NFY^LOGPARAHERROR :  //  API  parameter  error 

nfylogparamerror  =  * (NFYLOGPARAMERROR  far  *t  dwDataj 
PostMessage(hPraaie,  nmssagesif  ]  .Code.  wID,  I); 
retum(TliUB) ;  It  signal  callback  wu  handled 


default: 

return (FALSE) ; 


//  signal  callback  not  handled 


Extracto  fran  imm-i:,  a  imdifM  varsiM  of  lAIMPP  wttk 


double  integer  as  parameters;  the  single 
value  is  an  error  code  and  the  double 
value  is  usually  a  far  pointer  to  a  structure 
that  contains  more  information  about  the 
error.  The  callback  routine  is  not  allowed 
to  do  very  much  except  call  ToolHelp 
functions,  make  a  copy  of  the  error  infor- 
mation in  local  static  variables,  and  post 
a  message  to  one  of  the  application's  win- 
dow handlers. 

•  Add  appropriate  logic  to  one  of  the  ap- 
plication's window  handlers  to  process 
the  message  posted  by  the  notification 
callback  and  take  appropriate  action  (for 
example,  log  the  error  to  a  disk  file  or 
display  an  alert  dialog). 

•  Modify  the  application's  termination 
code  to  call  the  ToolHelp  function 


NotifyUnRegister:  this  allows  TOOL- 
HELP.DLL  to  deallocate  those  of  its  in- 
ternal data  structures  that  are  associated 
with  the  application. 

•  Add  static  NFYLOGERROR  or  NFY- 
LOGPARAMERROR structures  to  the 
program;  these  can  be  used  by  the  notifi- 
cation callback  routine  to  make  local  cop- 
ies of  the  error  information  that  is  passed 
toil. 

•  Export  the  notification  callback  routine 
in  the  application's  module  definition 
(.DEF)  file. 

To  illustrate  these  steps,  I  have  modi- 
fied the  BADAPP.C  source  code  to  cre- 
ate a  new  program,  BADAPP2.C,  which 
contains  a  notification  callback.  We 
could  not  print  the  entire  listing,  but  ex- 


tracts of  B ADAPP2's  source  code,  show- 
ing the  portions  that  are  specific  to  the 
handling  of  notification  callbacks,  can  be 
found  in  Figure  3.  As  always,  you  can  get 
the  full  source  code  and  executable  file 
for  BADAPP2.C  by  downloading  it  from 
PC  MagNet,  or  by  sending  a  postcard 
with  your  name  and  address  to  the  atten- 
tion of  Katherine  West,  PC  Magazine, 
One  Park  Ave.,  New  York,  NY  10016; 
(no  phone  calls,  please). 

THE  IN-BOX  Please  send  your  ques- 
tions, comments,  and  suggestions  to  me 
at  any  of  the  following  electronic  mail  ad- 
dresses: 

PC  MagNet:  72241,52 
MCI  Mail:  rduncan 
BIX:  rduncan  □ 
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DATABASES 


Memo-File  Bloat:  Why  Clipper 
memo  files  seem  to  grow  forever,  and  how 
FlexFile  can  help. 


Memo-File  Bloat 


I  use  a  Clipper  Summer  '87  application 
with  a  large  database  that  contains  memo 
fields.  Every  time  the  memo  fields  are 
amended,  the  memo  file  grows  considera- 
bly in  size.  As  a  result,  we  have  to  com- 
pact the  memo  file  by  issuing  the  COPY 
TO  command  to  copy  the  database  to 
temporary  files,  deleting  the  originals 
and  then  renaming  the  new  files.  This 
means  we  have  to  keep  a  lot  of  unused 
space  available  on  our  hard  disk  to  ac- 
commodate the  duplicate  files.  Is  there 
any  way  to  compact  the  memo  file  with- 
out copying  the  whole  database?  We 
have  a  copy  of  Clipper  5.0.  Dck's  that  ver- 
sion solve  the  problem? 

A.I..  Blackman 
Piuklechiircfi,  Avon 

►  PC  MAGAZINE  Clipper  5.0  doesn't  offer 
any  solution  to  this  problem,  because  it 
uses  the  same  memo-file  system  that 
Clipper  Summer  '87  uses.  One  good  ap- 
proach to  minimizing  the  memo-file  bloat 
problem,  however,  is  to  replace  the  exist- 
ing memo-file  format  entirely,  since  it 
dates  back  to  dBASE  III  Plus  and  is 
poorly  designed.  But  before  I  digress  too 
far,  let's  discuss  how  Clipper's  memo  files 
work  and  what  causes  this  problem  to  be- 
gin with.  Please  note  that  this  discussion 
applies  only  to  Clipper's  memo  files: 
other  products.  (Fi)xPro,  for  example) 
have  different  ways  of  storing  memo 
files. 

Clipper  stores  memo  data  in  fixed- 
size  blocks  of  512  bytes  each.  The  first 
block  in  the  memo  file,  block  0,  contains 
a  special  header  that  holds  the  block 
number  of  the  next  available  block  in 
the  memo  file.  (Blocks  are  numbered 


BY    SAL    Rice lARD I 

sequentially  starting  with  0.) 

When  you  add  a  new  record  to  your 
database  and  place  some  data  in  the 
memo  field.  Clipper  adds  the  data  to  the 
end  of  the  memo  file.  First,  it  locates  the 
next  available  block  number  by  reading 
the  memo-file  header.  Then  it  uses  that 
number  to  calculate  an  offset  address  at 
which  to  store  the  memo  in  the  memo  file. 
For  example,  if  the  next  available  block 
number  is  2.  Clipper  calculates  2  times 
512  and  uses  1.024  as  the  offset  at  which 
to  store  the  memo.  Clipper  then  writes 
the  memo  data  starting  at  that  offset,  us- 

Onegood  approach  to 
minimizing  the  memo-file 
bloat  problem  is  to  replace 

the  existing  memo  file 
fiirmat  entirely y  since  it  is 
poorly  designed. 

ing  as  many  consecutive  512-byte  blocks 
as  are  needed. 

The  block  number  is  then  stored  in  the 
memo  field  in  the  .DBF  file,  and  the  next 
available  block  number  is  updated  in  the 
memo  file  header.  If  the  data  being  stored 
occupies  more  than  one  512  byte  block, 
the  next  available  hUxk  number  will  be 
incremented  accordingly.  In  this  way. 
.DBF  records  that  have  data  stored  in  a 
memo  file  contain  the  blcKk  number 
where  that  data  begins.  Figure  1  diagrams 
the  relationship  between  .DBF  records 
and  the  .DBT  memo-file  contents. 

You  can  see  that  the  above  method 
is  fairly  straightforward.  Unfortunately, 


the  system  breaks  down  when  you  alter 
memo-field  data  or  delete  records.  When 
you  edit  data  in  the  memo  field,  if  your 
changes  cause  the  memo  field  to  grow 
larger  than  the  number  of  512-byte 
blocks  allocated  to  it,  the  existing  data  is 
abandoned  (but  remains  in  the  memo 
file)  and  the  entire  changed  data  is  writ- 
ten starting  with  the  next  available  block. 
This  is  a  principal  cause  of  memo-file 
bloat,  since  the  space  devoted  to  the 
abandoned  data  is  never  recovered. 

Clipper  actually  improves  upon 
dBASE  III  Plus  in  this  area,  since  Clipper 
will  allocate  new  space  only  if  your  memo 
data  grows  beyond  a  512-byte  boundary. 
dBASE  III  Plus  writes  to  a  new  block  ev- 
ery time  you  make  a  change,  even  if  you 
only  change  a  single  byte. 

Another  problem  occurs  when  you 
delete  records  in  the  database.  If  you  use 
the  traditional  method  of  issuing  the  DE- 
LETE command  followed  later  by  a 
PACK,  you'll  find  that  the  memo-file  size 
does  not  shrink  at  all.  This  is  because 
Clipper  does  not  reuse  the  space  in  the 
memo  file  allocated  to  deleted  records. 
The  result:  Every  time  you  delete  a  rec- 
ord that  has  data  stored  in  a  memo  field, 
you're  increasing  the  amount  of  dead 
space  in  the  memo  file. 

The  traditional  way  to  remove  the 
bloat  from  memo  files  is  to  use  the  COPY 
TO  command  to  create  a  second  copy  of 
the  database.  When  Clipper  copies  the 
database  file,  it  only  copies  memo-file 
blocks  that  are  currently  being  u.sed  to 
store  real  data.  But  this  approach  re- 
quires enough  free  disk  space  to  hold  the 
copied  files  and  can  be  time-consuming. 

One  useful  alternative  when  develop- 
ing Clipper  applications  is  FlexFile,  a 
third-party  API  library.  FlexFile,  which 
uses  true  variable-length  fields  (VLFs), 
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is  a  complete  replacement  for  the  Clipper 
.DBT  system.  Instead  of  allocating  data 
in  512-byte  blocks,  FlexFile  requires  only 
a  6-byte  header  in  addition  to  the  storage 
required  for  the  memo  itself.  This  means 
a  100-byte  memo  field  that  occupies  512 
bytes  using  a  .DBT  file  will  only  occupy 
106  bytes  using  FlexFile. 

FlexFile's  storage  algorithms  are 
smart  enough  to  automatically  reuse  any 
space  that  becomes  available.  For  exam- 
ple, if  you  delete  a  record,  the  space  allo- 
cated to  the  memo  automatically  be- 
comes available  and  will  be  reused. 
Likewise,  when  you  alter  a  memo,  any 
space  made  available  as  a  result  of  your 
changes  is  also  reused.  In  this  way, 
FlexFile  helps  avoid  the  dreaded  memo- 
file  bloat. 

To  use  FlexFile  in  an  application,  you 
must  incorporate  FlexFile's  library  func- 
tions into  your  program  and  include  in 
your  database  structure  a  6-byte  charac- 
ter field  wherever  you  would  otherwise 
have  a  memo  field.  FlexFile  uses  the  6- 
byte  character  field  to  store  a  pointer  to 
FlexFile's  VLF  version  of  the  memo  file, 
similar  to  the  way  the  .DBT  system  uses 
a  10-byte  memo  field  to  hold  a  memo  file 
block  number. 

Once  your  database  is  set  up,  you  use 
the  following  code  to  open  the  database 
and  its  associated  VLF: 

USE  dateibase 

V_USE(  -  database. dtiv' ) 

The  first  line  opens  the  database.  The 
second  line  tells  FlexFile  to  open  the  ap- 
propriate .DBV  file.  (FlexFile  uses  the 


.DBV  file  extension  for  its  VLF  files.) 

The  product  includes  approximately 
40  V_  functions  for  managing  VLF  files, 
some  of  which  are  named  after  their  Clip- 
per equivalents.  For  example,  FlexFile 
implements  its  own  work  areas,  which 
you  select  using  V_SELECT().  To  return 
the  alias  name  of  an  open  work  area,  use 
V_ALIAS();  to  replace  a  memo  in  a  VLF 
you  use  V_REFLACE();  and  so  on. 

To  access  data  stored  in  a  VLF  you 
use  the  V_RETRIEVE  function.  For  ex- 
ample, to  store  the  contents  of  a  VLF 
field  named  vl  f  f  Id  to  a  variable  named 
var,  you  would  use: 

var  =  V_RETRIEVE(  vlffld  ) 

Similarly,  to  replace  the  vlffld  field 
with  the  contents  of  the  variable,  you 
would  use: 

REPLACE  vlffld  WITH  ; 
V_REPLACE<  var,  vlffld  ) 

In  this  manner  you  convert  your  standard 
Clipper  programs  to  FlexFile  by  substi- 
tuting FlexFile's  V_  functions  where 
needed. 

The  product  offers  two  additional  ad- 
vantages over  Clipper's  .DBT  system. 
First,  your  VLF  files  are  limited  only  by 
available  disk  space.  Clipper's  .DBT's 
have  a  practical  limit  of  32MB.  Second, 
FlexFile  can  store  any  type  of  data  in  the 
memo  file,  including  binary  graphics  im- 
ages, executable  files,  and  so  on.  Clipper, 
on  the  other  hand,  is  limited  in  what  it 
can  store  in  a  memo  file  since  certain  bi- 
nary values  have  specific  meaning  to  the 


.DBT  system— CHR(O)  and  CHR(26), 
for  instance. 

FlexFile  can  store  and  retrieve  any 
valid  Clipper  data,  including  arrays,  char- 
acter strings,  dates,  numerics,  and  logi- 
cals.  The  ability  to  store  variable-size  ar- 
rays can  be  handy  in  some  applications, 
as  it  lets  you  vary  the  number  of  elements 
on  a  case-by-case  basis.  You  could,  for 
example,  store  a  variable  number  of 
phone  numbers  and  contact  names  for  a 
customer  record  without  having  to  (nec- 
essarily) add  tables  and  relations. 

Since  Clipper's  arrays  are  themselves 
ragged — meaning  you  can  store  a  varia- 
ble number  of  different  types  of  items  in 
each  element  or  subarray — this  adds  a 
multidimensional  aspect  to  your  data- 
base designs.  FlexFile  can  also  store  and 
retrieve  Clipper  and  Class(y)  objects. 
Class(y)  is  a  third-party  product  from  In- 
tegrated Development  Corp.  (190  Main 
St.,  Hampstead,  NH  03841;  800-333-3429, 
603-329-5522)  that  lets  you  create  user- 
defined  object  classes  in  Clipper. 

In  addition  to  VLFs,  FlexFile  includes 
an  implementation  of  strongly  typed 
multidimensional  arrays  that  are  more 
memory  efficient  and  that  supplement 
Clipper's  built-in  arrays.  FlexFile  arrays 
can  only  hold  elements  of  the  same  type 
but  can  be  much  larger  than  Clipper  ar- 
rays, and  FlexFile  arrays  support  an  ex- 
panded choice  of  data  types. 

FlexFile  sells  for  $149.  If  you  would 
like  more  information  about  this  product, 
you  should  contact  Ganahl  Software, 
3333  W.  Commercial  Blvd.,  #113.  Ft. 
Lauderdale.  FL  33309;  800-285-3539, 
305-484-7784.  □ 


LKT  US  HEAR  PROM  YOU 

Share  your  database  experience, 
tips,  and  techniques;  we'll  pay  you 
$50  for  any  submission  we  print. 
Mail  your  submission  on  a  disk,  ac- 
companied by  a  printout,  to  Data- 
bases, PC  Magazine,  One  Park  Ave., 
New  York,  NY  10016;  or  upload  it 
to  PC  MagNet  (see  page  12  for  ac- 
cess instructions).  You  may  also  con- 
tact Sal  Ricciardi  via  PC  MagNet, 
mailbox  72241,33.  We  regret  that  we 
are  unable  to  acknowledge  submis- 
sions or  answer  questions  individu- 
ally. 
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At  CompuAdd,  we're  designing  systems  to  oudast  the  "next  big  deal"  — 
systems  that  deliver  the  flexibility  and  innovative  technology  you  demand. 
Like  our  upgradable  486  systems  featuring  the  Intel  OverDrive  Processor 
Socket.  When  you're  ready  for  Speed-Doubler  Technology,  simply  plug  in 
an  Intel  OverDrive  Processor  chip  and  boost  performance  up  to  70%! 
And  our  upgradable  BIOS  with  Flash  Memory  provides  easy  system 
upgrades  via  a  simple  software  utility.  Quick,  cost  effective  and  built  to 
last.  More  proof  that  our  customers  are  our  driving  concern! 
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BILL  HAYDEN,  CHAIRMAN,  COMPUADD  COMPUTER  CORPORATION 


COMPUADD  420s  now  ONLY: 


COMPUADD  433  NOW  ONLY: 


COMPUADD  450DX2  NOW  ONLY: 


The  systems  as  priced  offer  the 
following  features:  i486  micropro- 
cessor ■  80MB  hard  drive  ■  4MB 
DRAM  expandable  to  64MB  ■ 
Intel  OverDrive  Processor  Socket 
■  64KB  cache  with  256KB  cache 
option  ■  1.2/1.44  integrated  dual 
floppy  drive  ■  14"Hi-RezVGA 
(1024  X  768)  non-interlaced  color 
monitor  ■  BIOS  password  protec- 
tion ■  New  Flash  Memory 
(updatable  BIOS)  ■  Hot  slot  for  Hi- 
Rezcard  ■  One  year  free  onsite 
service 


1.2/1.44  integrated  dual  floppy  drive 


HARD  DRIVE  UPGRADES 

120MB  ADD  $100 

200MB  ADD  $300 

425MB  ADD  $1,000 
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to  omnsioni  or   poftraptucAl  trmn-  CsQ  S00-M6- 1 172  for  a  copy  o^ 
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Nowhere  is  our  commitment  to 
technology  more  obvious  than  in  our 
upgradable  i486  line.  Listening  to 
your  concerns  about  obsolescence,  we 
designed  these  systems  with  flexibility 
for  the  long  haul.  Our  Intel  OverDrive 
Processor  Socket  lets  you  add  process- 
ing speed  whenever  your  power  needs 
grow,  while  Flash  Memory  lets  you 
upgrade  peripherals  without  cosdy 
service  calls.  And  our  new  integrated 
dual-media  drive  combines  a  3.5"  and 
5.25"  floppy  in  a  single  unit,  freeing 
an  external  drive  bay  for  another  use. 
Standard  features  designed  with  the 
highest  standards.  At  CompuAdd, 
we're  committed  to  preserving  your 
investment.  If  you're  ready  for  a 
system  that's  ready  for  the  next 
generation,  call  1-800-274-2817. 
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Now  You  Can  Get  The  Answers  lb 
Software  Questions 
When  You  Need  Them! 


®The  most  comprehensive 
and  complete  source  of 
technical  support  information  — 
on  all  the  leading  PC 
software  applications  —  is  now  available  on 
a  single  CO-ROM. 

To  make  certain  that  Support  On  Site  is  always 
the  latest  and  most  complete  source  of  support 
information  anywhere,  every  month  a  new, 
complete  and  updated  compact  disc  is 
delivered  directly  to  you. 

WHAT  DOES  IT  DO? 

Support  On  Site  helps  you  solve  software 
problems  quickly  and  simply.  Its  key  uses  are: 

•  Handling  conflicts  between  products. 

•  Identifying  the  solutions  to  error  messages. 

•  Configuring  software. 

•  Obtaining  the  latest  drivers  and  ancillary 
software. 

•  Providing  information  on  advanced 
techniques. 

RIGHT  AT  YOUR  DESK 

Support  On  Site  puts  hundreds  of  functions  and 
services  that  were  outside  your  organization  on 
site  —  right  at  your  support  desk. 

EASY  ACCESS 

Support  On  Site  combines  extensive  technical 
and  operational  software  information  in  one 
quick,  search-and-retrieve  program.  Nothing 
could  be  easier  and  no  special  training 
is  needed. 

Type  the  word  or  phrase  that  describes  your 
problem,  and  the  entire  database  is  quickly 
searched.  The  information  appears  in  front 
of  you  on  the  screen. 


Support  On  Site 


FAST  ANSWERS 

No  more  hunting  through  manuals,  waiting  for 
800#  operators,  searching  bulletin  boards  or 
paying  expensive  computer  consultants.  You 
get  the  answers  in  seconds. 

WHERE  DOES  THE  INFORMATION 
COME  FROM? 

Support  On  Site  puts  software  publishers' 
manuals  and  technical  notes  —  that,  until  now, 
were  not  available  —  as  well  as  information 
from  Cobb  Newsletters,  reference  books  by 
Que  and  Ziff-Davis  Press  and  tech  notes  from 
industry  sources  on  your  desktop.  It  is  the 
most  comprehensive,  single  source  of 
technical  support  information  on  the  leading 
PC  software  applications  available  anywhere. 
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3.  What  causes  a  "Cannot  load  C0MMAND.COM"  message  in  DOS  5.07 

ORCLE  009  ON  READER  SERVICE  CARD 


Support  On  Site  even  includes  proprietary 
software  —  drivers,  patches,  bug  fixes  and 
macros  —  directly  from  software  publishers. 

WHO  NEEDS  IT? 
•HELP  Desks 

•  End-User  Computing  Professionals 

•  Information  Center  Personnel 
•MIS/DP 

•  Computer  Resellers 

•  Independent  Support  Companies 

•  PC  Vendors 
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CALL  NOW  FOR  FREE  DEMO  DISK 

Find  out  how  quick,  easy  and  comprehensive 
Support  On  Site  is  —  call  today  for  a  FREE 
demonstration  disk.  No  obligation. 
No  commitment.  But  lots  of  information. 
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FISTWMRSTO 
SOmMQIftTIO.VS 


LIBRARY 


Programming 


LANGUAGES 

Radix  Conversions:  Here's  how 
to  convert  numbers  to  binary,  hex,  or 
octal  with  C  and  C++ 

EDITED    BY    SHARON  TERDEMAN 


Radix  Conversions 

Here's  a  Turbo  C  program  I  wrote  that 
converts  numbers  from  one  radix  (or 
base  number)  to  another.  In  other  words, 
a  decimal  number  is  converted  to  hexa- 
decimal (base  16).  octal  (base  8).  or  bi- 
nary (base  2),  and  vice  versa. 

Madhav  Iyer 
Wesl  Point,  Pennsylvania 

^PC  MAGAZINE  Radix  conversions  are  a 
regular  necessity  for  programmers.  But 
while  hex  calculators  are  relatively  com- 
mon, you  don't  always  happen  to  have 
one  handy.  The  standard  C  library  makes 
base-number  conversions  relatively  easy 
to  do.  With  the  exception  of  binary,  you 
can  make  any  and  all  conversions  to  or 
from  hexadecimal,  octal,  and  decimal  us- 
ing printf  or  one  of  its  derivatives. 

C++  has  features  that  make  these  con- 
versions even  easier.  So  I  created  two 
versions  of  the  program,  one  in  C  and  the 
other  in  C++.  They  work  the  same  way. 
but  the  C++  version  uses  the  C++  lO- 
STREAM  operators  to  format  output. 
The  C++  version  also  takes  advantage  of 
C++'s  facility  for  introducing  new  local 


variables  anywhere  in  the  body  of  a  func- 
tion— not  just  at  the  inception  of  a  func- 
tion. The  two  resulting  programs. 
CNVRTC.C  and  CNVRTCPP.CPP. 
which  are  shown  in  Figures  1  and  2,  re- 
spectively, compile  to  CNVRTC.EXE 
and  CNVRTCPP.EXE.  You  can  try  out 
both  programs  and  compare  the  results. 
CNVRTC  can  be  downloaded  from  PC 
MagNet,  archived  as  CNVRTC.ZIP  and 
CNVRTCPP  can  be  downloaded,  ar- 
chived asCNVCPP.ZIP. 

Both  versions  of  the  program  compile 
with  Borland  C++  2.0  and  .^.0,  and  the 
C  version  ct)mpiles  with  Microsoft  C  6.()a. 
To  compile  them  for  Borland  C++,  use 

bcc  cnvrtc.c 

lor  the  C  version  and 

bcc  cnvrtcpp 

for  the  C++  program.  To  compile  with 
Microsoft  C,  use 

cl  cnvrtc.c 

The  original  program  was  unnecessar- 


ily long  and  complex,  so  I  simplified  it  in 
several  places.  First.  I  changed  the  pro- 
gram's command  line  so  it  only  expects 
two  arguments  (instead  of  three) 

CNVRTC  <nimber>[  radix] 

where  number  is  the  number  being  con- 
verted and  radix  is  its  current  base.  (All 
examples  are  identical  for  CNVRTCPP.) 
Thus 

CNVRTC  10d 

will  convert  decimal  10  and 

CNVRTC  10h 

will  convert  hex  10  (decimal  16). 

CN  VRT  presents  the  results  in  all  four 
radices:  binary,  octal,  decimal,  and  hexa- 
decimal. In  the  case  of  the  last  three,  it 
uses  a  call  to  the  sscanf  library  function — 
a  printf  derivative — to  convert  the  com- 
mand line  argument  into  an  integer  by  us- 
ing a  specific  formatting  string.  In  each 
case,  the  program  uses  a  table  lookup  to 
find  the  correct  radix  and  conversion 
string  (see  CnvtTable  in  Figure  2). 


CNVRTC.C 

lof  2 


//  cnvrLC.c  RHS  12/2S/91 

•lnclud«<Btdio.h> 
fflnclude<BCdlib.h> 
•  1  nc  1  Uide<  ■  I  r  i  ng .  h> 
I lncludc<ctyp« . h> 

ch«r  •blMryalraiei       (   -fif.   -Ml'.  '•11". 

MM-.   Mil*.   Mli".   "Ill-  >i 


sLicfrylbinMLi ,  binaryutta  [  I  *ociutc » -  '  J'  11 : 
bliuilr  •  I; 

) 

tor  (biMLi    •  Lwoip:   'binsLi  binsti*>i: 
Bli«-pylL«v-blniii.r}  : 
r«tum  ie>«}: 
) 

long  binZdecichdr  *b;natr) 


char  *oct2bln  <char  'octacr,  ch«r  'binatr ) 


char  'tov  -  blnstr; 


fort  'binatr  -   '   ':  'octstr:  octstr**) 


lony  r«aulL  IL: 

(or(   .-   'btnaLr:  blnatr**! 

r«aull  -  lrcaaiL*2l  •  (*binsLt-'t* 
r«turn  rcauit: 


figure  1:  This  is  the  source  code  for  a  C  langua^  program  that  converts  numbers  from  one  radix  to  another. 
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CNVRTC.C 

2of  2 


typcdaf  acruct  .convert 
( 

char  cypa; 
char  'fncscr; 
>  Convart; 


radix  =  nuabar[scrl«n{nuBibar) -1] ; 

if(lisalphalradlx)) 
radix  ■  ' d  * ; 

nuabar  [strlanlnunAwr)  -1]  ■  '  \t*  i 


Coovart  CnvtTabla[31  > 

( 

(  'o','%lo',  1, 
(  ■d',"%lu',  ). 
(      'h',"%lx-,  ) 

); 

void  Aain(izit  argc,  char  "argv) 
( 

char  *nua)b«r  «  argv[ll: 
char  radix  >  ; 
long  rasulC; 
Int  ii 

char  occatr[l&].  binatr{4f]t 


■witch  ( tolomr  (radix) ) 


( 

caa«  'b' : 
r*ault 
braak; 


biii2d«c(nuBbar)  ; 


caaa  'o' t 
caso  ' h  *  I 
caa«  ' d ' : 

forti  -        i  <  3: 

if (radix  *>  CnvtTabla(i) .typa) 
{ 

aacanf  (nunbar.CnvtTablaUl  .fMtatr.6raBulc)  i 
braak ; 


it (argc  !»  2> 


uaaga: 

print! (  "Usage:  CONVERT  <n>[r]\n" 

'Ntwhere  n  »  0  and  n  >>  439496739S  and  'r'  la  cha  radix  (b,o,h,d)\n' 
'\tand  'r'  la  the  radix  lb,o,h,d]\n' 

'NcaxaB^laa:  Itb  Ah  3d  4o  (binary  If,  A  hax,  3  dacinal,  A  binary\n' 
'\t(nuiiterB  without  a  radix  are  aaausied  to  be  decinal)  \n* ) ; 
•xied) ; 

) 


default  I 

goto  usage; 

) 

■printf (octstr. *%lo* , result) ; 
printf('%sb  ■  '.octSblnfoctstr.blRstr) )  .- 
print£(*%loo  ■  %ll.ud  *  %lxh\n". result. reault, reault) ; 
J 


radix  •  '\%' 


CNVRTCPP.C 

Complete  Listing 


//  cnvtCpp.Cpp    RHS  12/25/91 

tinclude<stdio.h> 
4 inc 1 ude< 1 os t  ream . h> 
tinclude<Btdlib.h> 
f incl ude<at r Ing . h> 
tlnclude<ctype . h> 


'Ntexaiaplaa:  Ifb  Ah  3d  4o  (binary  If,  A  hex.  3  decimal,  4  blnaryVn' 
'\t(nuiBbera  without  a  radix  are  aasuned  to  be  decimal)  \n*i 
•xU(«>; 

) 

char  'number  -  argvUli 
char  radix  •  ' \f * : 


char  •blnarystrs{B] 


•fff 

•Iflf- 


•ffll" 
•Ifl* 


■flf 

•llf 


■fll*. 
•Ill"  )i 


char  *oct2bin(char  'octstr,  char  'blnatr) 
char  *ceiv  =  blnatr; 

£or(  *binatr  =  *   "i  'octstr;  octstr**> 
( 

stripy (binstr.binarystrst (*octstr)-*f ' ] I ; 
binstr  3; 

) 

for(blnstr  =  canp;  *binacr  >«  binstr«*)i 
strcpy(tasv>, binstr)  ; 
return  tamp; 

) 

unsigned  long  bln2dec(cbar  'blnatr) 

{ 

unsigned  long  result  =  fL; 

for(  ;  'blnatr;  binatr+*) 

result  -  tresulc'2)  •  ('blnatr- ■ f ) ; 
return  reault; 


typedef  atruct  ^convert 
{ 

char  type; 
char  'fmtatr: 
}  Convert; 

Coowrc  CnvtTabla[3]  > 

{  • 

(  'o','%lo-.  ). 
(  •d'.*%lu',  ). 
(      'h-.-llx",  ) 

): 

void  owlndnt  argc.  char  "argv) 
i 

if (argc  *>  2) 

( 

usage t 

cout  «  'Uaage:  CONVERT  <n>[rl\n' 

■\twherc  n  >=  f  and  n  >=  4394967295  and 


radix  = 

radix  "  nuinbarlatrlen(nuaber) -1] ; 

if (llsalpha{radlx>} 
radix  =  ' d ' I 

else 

number [strlen(nuaiber) -1]  >  '\0*j 
unsigned  long  result; 

swi  tch ( tolower ( radix I } 

( 

case  ' b ' : 

result  »  bin3dec(nunber) ; 
brea)(; 

case  ' o  > I 
caae  'h*i 
caae  ' d ' : 

int  1; 

ford  -  f;  1  <  3;  1**) 


if (radix  »  CnvtTable[ll .type) 

( 


sscanf  (nwber,  Cnvt  Table  (it.  bntstr ,  (result  I 
break; 


default! 

goto  usage ; 


char  octstrllS] ,  blnstr{4f]: 
sprint f (octstr. *%lo* , result  I ; 
char  *equal_aap  ■  "  ■  "; 

cout  <<  oct3bln(oct8tr,bin8trl  <<  'b'  «  equal_a«p; 

cout  «  oct  «  result  «  'o'  <<  equal_sep: 

cout  «  dec  <<  result  «■   'd'  <<  equal.sep; 

cout  <<  hex  «  reault  «  'h'; 

cout  <<   ■ \n' ; 

) 


is  the  radix  (b.o.h.d)Sn* 


f^un  2:  This  Is  tin  source  code  for  a  C**  proftram  that  also  does  base  number  conversions. 
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Converting  a  binary  command  line  ar- 
gument is  slightly  more  complex.  1  used 
some  of  the  code  from  the  original  pro- 
gram to  create  a  function,  bin2dec,  that 
returns  a  decimal  integer  based  on  a 
string  argument.  This  function  scans  each 
character  of  the  string,  subtracts  0  from 
it  (thus,  0  -  0  is  0,  and  1  -  0  is  1 ),  and  accu- 
mulates that  value  into  a  total  result.  Be- 
fore adding  each  new  value  to  the  previ- 
ously accumulated  total,  bin2dec  doubles 
the  total,  thus  effectively  adding  each  suc- 
cessive character  to  the  total  at  a  power 
of  two  less  than  the  previous  one. 

Alternatively,  you  could  have  written 
the  function  to  start  at  the  end  of  the 
string,  converted  each  digit,  and  multi- 
plied it  by  a  power  of  two  that  increased 
with  each  loop  iteration.  I  chose  to  leave 
this  part  of  the  code  as  it  was.  but  the  re- 
sults are  the  same  in  any  case. 

After  converting  the  command  line  ar- 
gument, the  program  needs  to  convert 
whatever  results  it  obtains  into  all  four 
bases.  Again,  it  uses  printf  to  convert  to 
octal,  decimal,  and  hexadecimal.  But  for 
binary,  CNVRT  uses  another  custom 
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function:  oct2bin.  It's  easier  to  convert 
octal  to  binary  since  there  are  three  bi- 
nary digits  for  every  octal  digit,  so  oct2bin 
uses  a  table  lookup  to  perform  the  con- 
version. The  lookup  table,  binarystrs, 
contains  a  string  that  looks  like  the  binary 
equivalent  of  any  given  octal  value.  Since 
octal  values  run  from  0  to  7,  the  strings 
start  with  OOC)  and  end  with  111. 

To  find  a  particular  string,  you  use  the 
value  of  an  octal  digit  as  an  index  into 
the  table.  Thus 

binarystrs [3] 

will  return  the  binary  equivalent  of  three, 
or  01 1 .  Simple  and  neat. 

Finally.  I  changed  the  program  to  han- 
dle unsigned  longs  rather  than  signed  in- 
tegers. This  allows  the  user  to  convert 
numbers  up  to  4294967295  decimal, 
rather  than  the  32767  that  was  the  origi- 
nal limit.  Note  that  while  this  meant 
changing  the  printf  format  strings  in  the 
C  version,  the  lOSTREAM  operators  in 
C++  (hex,  oct,  dec)  effortlessly  accepted 
the  change  in  the  data  type.  The  result: 


a  simpler,  more  powerful,  easier-to- 
maintain  program  that's  about  20  lines 
shorter. 

Note  also  that  CNVRTC  offers  very 
little  error  checking:  It's  easy  enough  for 
someone  to  put  characters  other  than  Os 
or  Is  in  a  binary  argument  or  A  through 
F  in  an  argument  that's  not  specified  as 
hexadecimal.  But  I  figured  that  program- 
mers will  use  the  program,  and  in  this  re- 
spect, programmers  know  better.  □ 
— Richard  Hale  Shaw 
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Share  your  knowledge  of  BASIC,  C, 
Pascal,  and  assembly  language  with 
Languages  readers;  we'll  pay  you 
$50  for  any  tip  we  print.  Please  send 
a  disk  along  with  a  printout.  Mail 
your  contribution  to  Languages,  PC 
Magazine,  One  Park  Ave.,  New 
York,  NY  10016,  or  upload  it  to  PC 
MagNet.  We  regret  that  we  are  un- 
able to  acknowledge  submissions  or 
answer  letters  individually. 


Turn  your 
excess  inventory 
into  a  tax  break 
and  help  send  needy 
kids  to  college. 

Call  for  your 
free  guide 
to  learn  how  donating  your 
slow  moving  inventory 
can  mean  a  generous 
tax  write  off 
for  your  company. 

CaU  708-690-0010 

Peter  Roskam 
Executive  Director 


P.O.  Box  3021,  Glen  EUyn,  IL  60138 
Fax  (708)  690-0565 


Claudia  did  not  have  the  finances  to  finish  college.  Excess  inventory 
donations  to  EAL  gave  her  the  scholarship  she  needed  to 
graduate.  Cliudia  is  now  with  a  leading  financial  trading  firm, 
happily  mamed  with  twin  daughters. 


Excess  inventory  today. ..student  opportunity  tomorrow 


^3  SeehowDustinstacksup. 

►  Free  Ground  Shipping        ►  24-Hour  FAX  Order-Line  ►  No  Credit  Card  Surcharges 

I  M       ►  Same  Day  Shipping         ►  Government  &  Educational  Pricing      ►  Thousands  of  Items  in  Stock 


►  24-Hour  FAX  Order-Line 

►  Government  &  Educational  Pricing 

►  Overnight  Delivery  Available  ►  No  Minimum  Orders 

►  Corporate  PO's  Welcome     ►  Visa,  MasterCard,  &  AMEX  Accepted 

►  APO's  &  FPO's  Welcome     ►  No  Credit  Card  Charges  Until  Shipping 


»-  No  Credit  Card  Surcharges 

►  Thousands  of  Items  in  Stock 

►  The  Latest  Software  Versions  for  your  PC 

►  Manufacturer's  Warranties  &  Documentation 

►  Call  for  Items  Not  Listed  &  Free  Catalogue 


o\is 


ACCOUNTING/FINANCE 

ACCPACBPI 

255 

DAC  Accoumirtg 

95 

OAC  Bonus  Pack 

139 

Managing  Your  Money 

135 

Microsoft  Money 

55 

Mone^ounis 

35 

One  Wrile  +  Complele 

18S 

Paccioii 

39 

Peacniree  III 

159 

Peachtree  III  w/DQ 

235 

Quicken  SO 

49 

Quicken  Windows 

49 

TimesJips  III 

205 

TurtM  bxAluicken  Bundle 

85 

Turtx)  Tax  Windiws  '91 

65 

Turbo  Tax  91 

55 

WinMNce 

175 

BUSINESS  GRAPHICS 

30  Oiarts  To  Go 

65 

ABC  Flowharling 

189 

Calendar  Creator  Plus 

55 

Chansma  2 1 

345 

Dan  Bricklins  Demo  II 

199 

Draw  Pertect 

285 

Easy  Flow  V70 

205 

Flowcharting  III 

149 

Form  Filler 

95 

Form  Tool  Gold  30 

65 

Freelance  Graphics 

349 

Freelance  Graplucs  For 

Windows 

349 

Freelance  Graplncs 

Compelilive  Upgrade 

89 

Graph  in  the  Box  2  2 

95 

Harvard  Draw  Windms 

449 

Harvam  Graphics  30 

409 

Harvard  Graphics 

Windows 

355 

Hi)aak 

109 

Inset  -f  Hiiaak 

149 

Labels  Unlimited 

65 

Make  Your  Point 

55 

ORG  Plus  Advanced 

69 

Perlorm  Professional 

195 

PwKt  Point 

329 

CAD/DRAFTING 

30  Drafting 

219 

Aulosketch  30 

159 

Design  CAO  50 

185 

Design  CAO  3D 

209 

Orafix  For  Windows 

445 

Oratix  Ultra 

259 

Easy  CAD 

145 

Fast  CAD 

579 

Generic  CAOD  50 

299 

COMMUNICATION/ 

NETWOnKING 

Blast  Prolesstonal 

89 

Carbon  Copy  +  60 

119 

Carbon  Copy  ^Windows 

119 

CO  Session  Windows 

105 

Crosstalk  Communicator 

65 

Crosstalk  Mk  IV 

145 

Crosstalk  Windows 

129 

Dynacom  Asynchrous 

159 

Fast  Lynx 

85 

Uplink  Pro  V  4 

95 

PC  Anywhere  IV 

129 

Procomm  Plus  20 
Smartcom  Exec 
Smarlerm  240 
Softerm  PC 
Terminal  + 
WinConnecI 
WinFax  Pro 

DATABASE 

Alptu  Four  V  2  Server 
Alpha  Four  V2  Upgrd 
Ask  Sam  50 
Clarion  Personal 
Clarion  Professional 
Clipper  501 
Codebase  4  5 
Data  Perfect  2  2 
D6  Fast  Windows 
DBase  IV 

DBase  IV  Developers 
DBXL 

Foxbase  + 
Foxbase  -^386 
Foxbase  +  Lan 
Foxbase  +  Lan  Runtime 
Foxpm  20 
FoxPro  20  LAN 
Foxpro  20  Oist  Kit 
Instant  Database  tor 

Windows 
Nutshell -fll 
Paradox 
Paradox  Engin 
PC  File  60 
Personal  R  Base 
QSA40 
R  Base  3 1 
R&R  Report  Wmer 
Reflex 

SCO  Foxbase 
Superbase  4 
Thinx 

WindowBase 

DESKTOP  PUBLISHING 

Adobe  Fonts 

Adobe  Illustrator 

Adobe  Plus  Pak 

Mobe  Streamline 

Adobe  TypeAJign 

Adobe  Type  Manager 

Adobe  Typesets  12  3 

Alltype 

Attune  20 

CUdMOfd 

Corel  Draw  20 

Deluxe  Paint  II  Enhanced 

Designer 

Express  Publisher 
Facelift 

first  Publisher 
Fontasy  3 

Freedom  Of  The  Press 
Giaphics  Composer 
Graphics  Editor 
Grasp  4  0 
Image-tn-Cofor  Pro 
Multimedia  Explorer 
OmniPage  386  Windows 
OmniPage  Pro 
Pagemaker  40 
PC  Paintbrush  IV  * 
Piaa  + 
Printmaster  Plus 
Pnnlsliop 
Publish  It  2  0 
Publishet  For  Windows 
Pubiistiets  Piwerpack 
Publishers  Type  Foundry 
Readngm  Windows 
Show  Partner  F/X 
Soft  Type 

Ultra  Script  PC  Plus 
Ventura  Gold  30 
Windows  Draw 

EDUCATION/TRAINING 
Auto  Map 
Bodyworks 
Frencn  Assistant 
German  Assistant 
Italian  Assistant 
Knowledge  Adventure 
Learning  DOS 
Learning  German 
Learning  Spanish 
Orbits 

PC  Bible  Study 
Spanish  Asststani 
Sports  Adventure 
Teach  >Ourself  Windows 
30 


75 
79 
219 
129 
75 
69 
79 


325 
109 
229 
55 
489 
529 
299 
295 
355 
519 
869 
149 
199 
305 
305 
349 
485 
789 
315 

55 
229 
529 
99 
89 
85 
265 
479 
155 
179 
659 
439 
319 
219 


Call 
319 
129 
135 
75 
69 
Call 
55 
389 
149 
389 
89 
475 
105 
69 
99 
69 
259 
265 
395 
205 
469 
129 
469 
649 
519 
125 
75 
45 
45 
149 
139 
55 
319 
319 
229 
125 
259 
499 
105 


59 
59 
49 
49 

49 

59 
45 
95 
95 
39 
89 
49 
Call 

35 


The  Miracle 

375 

Where  is  Carmen'' 

39 

HARDWARE 

AC  Oatalink 

309 

Hayes  ESP  PS/2 

265 

Hayes  ESP  Al/Xl 

229 

Okidata  Printers 

Call 

Optima  24 

Call 

Optima  96  V32 

505 

Pockel  Edition  2400 

13S 

Sound  Blaster  Pro 

205 

Tosbiba  Laptops 

Ultra  96 

699 

INFORM  ATlON/PROJEa 

MANAGEMENT 

ACT21 

235 

Address  Book  Plus 

59 

Agenda  20 

305 

BCIM 

49 

BCIM  For  Windows 

69 

Daybook  F^us 

45 

Desktop  Set  3 

95 

Grandview 

205 

Harvard  Project  Manager 

459 

Idea  Fisher 

359 

Info  Select  2  0 

99 

MaxThtnk 

55 

Norton  Desktop  w/Game 

Pak 

99 

On  Target 

275 

Plan  Perfect 

245 

Project  Scheduler  V 

495 

SideKick  2  0 

65 

Timeline  50 

459 

WP  Office  5  Pack 

309 

INTEGRATED 

First  Choice 

105 

Framework  IV 

465 

Lotus  Works 

105 

PES  Windrwr  Works 

139 

Smartware  II 

469 

Symphony  2  2 

525 

Word  Perfect  Office 

95 

Works  For  Windows 

139 

ExpBft  MouSS 

109 

^tiyvUtfiU  Oi>cir 

55 

115 

MATHEMATICAL 

Derive 

159 

Mathmalica  386 

Windows 

875 

Mathmalica  386/387 

755 

Mathcad  Windows 

319 

Math  Type  PC 

169 

SPSS/PC  + 

179 

Staigraphics  50 

635 

Systat 

749. 

Ftot  It 

349: 

MICROSOFT 

MS  Basic  71 

33S 

MS  C  Compiler 

335 

MS  Dos  33  or  4  01 

69 

MS  DOS  50 

79 

MS  DOS  50  Upgrade 

G9 

MS  Excel  30 

319 

MS  Fortran 

309 

MS  Macro  Assembler 

109 

MS  Mouse  with  Paint 

115 

MS  Mouse  with  Windows 

165 

MS  Multiplan 

135 

MS  Office  Windows 

499 

MS  PiMcrpoint 

329 

MS  Proiect 

339 

MS  Proiect  Windows 

459 

MS  Quck  Basic 

75 

MS  Quick  C 

75 

MSWindov(s30 

99 

MS  Windows  Oev  Toolkil 

339 

MS  Won!  55 

229 

MS  Word  Windows 

329 

OPERATING  SYSTEMS 

Desqview 

85 

Desg  view  386 

139 

Double  DOS 

49 

OR  DOS  60 

75 

DH  DOS  Multi  user 

495 

Geoworks 

135 

MS  DOS  50 

79 

MS  DOS  50  Upgrade 

69 

OS/2  Pres  Mgr  Toolkit 

339 

OS/2  Standard 

145 

PC  DOS  401 

135 

PC  DOS  50 

155 

PC  MOS  5  User 

439 

Unx  386  Developmem 

709 

Uni  3S6  OpefUing 

m 

•m  386  Multi  User  589 
Xenx  386  Operating  589 

PROGRAMMING 
Actoc 

Actof  Prolessianal 
BoflandC++ 
Bfiet 

Clear  +  Fo«  C 
Obiectvision 
Owl  GuKle/Windows 
Realinr 

Resource  Toolkit 
RMCol)Ol85 
Smalltalk  V286 
Smalltalk  VPM 
Smalltalk  Windows 
Todbook  Windows 
Turbo  C  Tools 
Turbo  Pascal 
Turbo  Pascal  Windms 
Turbo  Professional 
Ul  Programmer 
Visual  Basic 


195 
329 
325 
185 
135 
109 
389 
369 
115 
799 
125. 
299 
279 
305 
125 
109 
169 
109 
345 
139 

SPREADSHEETS 
Baler  105 
Lotus  123  ver  2  3  349 
Lotus  123  V  31+  419 
MS  Excel  30  319 
Quatfro  Pro  SE  55 
Quattro  Pro  30  319 
Quattro  Pro  3^0  Upgrade  129 
Supercatc  V  109 
Wingj  PC  335 

UTILITIES 

386  Max  60  69 

Above  Disk  65 

After  Dark  39 

Allways  129 

Attitools  95 

Aulo  Menu  45 

Becker  Tools  79 

Blue  Max  60  85 

Check  It  89 

Control  Room  89 

Copy  II  PC  35 

Copywrile  65 

Cubit  39 

Direct  Access  69 

Disk  Manager  45 

Disk  Technioan  Gok)  99 

Fastback  Plus  119 

First  Apps  59 

Icon  Designer  45 

Info  Spotter  55 

Inlelligeni  Back-up  109. 

K  Edit  115 


115 

M6fTK)ry  Commsfldcr 

59 

niciiu  TWtiw  nuv 

7g 

MfSO  NXJWII 

225 

59 

469 

NctroOfTi 

69 

IJArtnn  Anfrvtriic 

89. 

nUr  imi  DdLK  Ull 

95 

Morton  Conim3n(}6f 

99. 

Mnrtnn  Frittnr 
nut  lull  vuiii^ 

75 

nw  lull  uiiiiiivd  o.u> 

119 

UlfllXI  DU#IU  UCIUW 

119 

Opiune 

55 

PC  Kwik  Pmwrpack 

79. 

PC  Tools  Deluxe  71 

109 

PK  Zip 

49 

PackRat 

25Sl 

Print  A  Ploi 

19& 

Print  Cache 

105 

Print  Q 

95 

Q  Dos  III 

55 

QEMM  386  SO 

65 

ORAM 

55 

Scrapbook'i' 

95 

Sideways 

65 

Software  Bridge 

85 

SPF/PC 

155 

Spinnte 

69 

Slacker 

89 

Turbo  EMS 

59 

V  Feature  Deluxe 

85 

VirexPC 

85 

Wide  Angle 

85 

Win  Tools 

119 

Windows  Express 

65 

Wonder  Plus 

55 

XTreeGoW25 

99 

WORD  PROCESSING 

AmiPro 

299 

AmiPro  Upgrade 

99 

Grammalik  IV 

65 

Just  Write 

89 

Letter  Perfect 

139 

Manuscript 

339 

MS  Word 

229 

MS  Word  Windows 

319 

Multimate  4  0 

269 

ProlessKmal  Wrile+ 

175 

Rightwriter  50 

59 

Typing  Tutor  V 

39 

Word  For  Word  Pro 

79 

Word  Perfect  51 

269 

Word  Perfect  Windows 

269 

Wordstar  60 

225 

Writers  Toolkit 

89 

DISCOUNT^ -W*-!  SOFTWARE 


Plain  Wh^  Prices, 
Black  Tie  Service. 

20%9  Ventura  Blvd .  Suite  f  13  Woodland  Hills.  CA  91364  (818)  710  9174 

Can  Wl  Free  from  anywlwre  in  tke  IMtad  States 
Monday  Uira  Friday- 6:00MI  to  S:OOPM  PST 

1-800-274-6611 

Or  Fax  It! 

1-818-884-5310 

We  will  promptly  replace  any  defective  items  returned  within  30 
days,  but  cannot  guarantee  compatibility  Tliere  is  a  15%  restocking 
fee  on  any  non-defective,  unopened  goods,  and  all  returns  must  be 
accompanied  by  a  Returned  Merchandise  Authorualion  Software 
prices  do  sometimes  luctuate  beyorxi  our  control  and  may  cfiange, 
tor  better  or  worse,  vwthout  notice  While  ground  shipments  are 
free,  we  do  ask  $11 00  per  item  for  2-day,  $22  00  per  item  lor  over- 
night, and  $4  50  for  CO  D  Although  shipping  heavier  items  may  be 
slightly  more,  bulk  orders  can  be  a  lot  less  Free  catalogues  an 
available  upon  retjuest.  and  please  call  us  lor  any  item  not  listed. 
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2,500  products  to 
choose  from 

Dozens  of  America's 
Top  Direct  Marketers 

Great  Value  for 
Your  Money 

Service  &  Support 
Experts 

Fast  Delivery 


INDEX 


Systems 

Allur  Technologies  532 

Comtradc   510 

Dataworld  513 

Insight  Computers  504 
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Tangent  Computer,  Inc  514 
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Vortex  Computers  566 
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Components 

Access  Computer  Components  ..553 

Alpha  Systems  518 
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Computer  Discount  Warehouse..  540 

DH  Systems  556 

Dustin  Discount  Software  502 

Elek-tek,  Inc  531 


FAST  MICRO  558 

First  Source  International  544 

HCo  553 

Hard  Drives  International  ....542 
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Tenex  Computer  Express  554 
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■    The  fast  Insight  486. 

Tliere  is  no  doubt,  Insight's  486s  are  the  ultimate  power  tools. 
Highly  configured  and  loaded  with  brand-name  components,  these  are 
the  fastest  systems  on  the  market.  And  look  at  he  variety! 
All  486s  support  the  Intel®  OverDrive™  processor  for  future  perfor- 
mance upgrades.  Order  a  fast  Insight  486  today. 


486  ISA 

Intel*  80486  CPU 

4MB  RAM  •64K  Cache 

120MB  16ms  IDE  HDw/Cache 

Non-interlaced  14"  SVGA 
Colof  Monitor 

24  Bit  1MB  Graphics  Accelerator 
Super  VGA  Card 
1.2MB  5.25"  Floppy  Dnve 
1.44MB  3.5"  Floppy  Dnve 
2  Sehal  Ports  •  1  Parallel  Port 
Enhanced  101  KeyKeytxard 
MS-DOS»5.0«  Mouse 
Choice  of  Case 
Add  CD-ROM  drive  for  $299 

386SX-25MMZ,  386-25MHz,  & 
386-33MHZ  systems  also 
available  at  substantial  savings! 


486SX-25 


MHz 


=^1599 


486-33mi 


iHz 


$1799 


486i>X2-50mh: 


$ 


1999 


486-50 


MHz 


$ 


2199 


486DX2-66 


Faster  performance. 

24  Bit  graphics  accelerators  are  now 
standard  an  all  Insight  486s!  10  times 
faster  than  conventional  SVGA,  these 
record-breaking  video  cards  can  support 
resolutions  up  to  1 280  x  1 024.  Also  capable 
of  displaying  up  to  16  million  colors. 

Proven  components  maximize 
processing  speeds. 

Insight  R&D  techs  continuously  test 
component  combinations  to  deliver 
optimal  system  performance. 

Federal  Express  Shipping  makes  sure 
your  Insight  Computer  gets  to  you  FAST. 


486  EISA 

Intel*  80486  CPU 

EISA  32  Bit  Bus  Architecture 

8MBRAM'256K  Cache 

520MB  12ms  SCSI  HDw/Cache 

32  Bit  EISA  Controller  w/  2MB 

Non-interlaced  14"  SVGA 
Color  Monitor 

24  Bit  1MB  Graphics  Accelerator 
Super  VGA  Card 
12MB  5.25"  Floppy  Drive 
1.44MB  3.5"  Floppy  Drive 
2  Serial  Ports  •  1  Parallel  Port 
120/250MB  Tape  Backup  w/  Tape 
Enhanced  101  Key  Keyboard 
MS-DOS*5.0' Mouse 
Choice  of  Case 
Add  CD-ROM  drive  for  $299 
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Inverted  Foldout  slip-sheet 


1.  Open  the  foldout  page 

2.  Insert  this  sheet  with 

1.  Front  side  touching  the  free  page 

2.  Arrow  pointing  to  the  fold 

3.  Slice  the  folded  edge 

4.  Close  the  page  and  slip-sheet 


FlMWld 


Slip-Sheet 


Better  service. 

Toll-free  sales,  service  and  support, 
7  days  a  week. 

Payment  options  galore,  including 
leasing! 

Express  Parts  Replacement. 

Upgradeable  486s. 

Low-cost  add-ons. 

FCC  Class  B  certification 
(residential  systems). 

No  charge  for  full  vertical  cases  on 
486  systems. 

1  Yr.  parts  and  labor  warranties  witfi 
extended  warranties  available. 

30-Day  "Won^-Free"  Guarantee 

Buy  a  "486  Special  Configuration" 
and  get  it  within  72  hours! 


The  best  notebook. 

The  hottest  thing  on  4  megs!  Driven  by  a  powerful  25MHz  processor, 
the  Insight  386SXL  Notebook  is  the  lightweight  workhorse  you've  been 
waiting  for.  Weighing  in  at  under  6  lbs.  (w/  battery),  it's  loaded  with  an 
80MB  hard  drive  and  4MB  RAM  to  handle  your  most  demanding 
applications.  It's  equipped  with  a  1 .44MB  3.5"  floppy  drive  and  features 
a  pop-in/pop-out  hard  drive  making  future  upgrades  and  installation  easy! 


Insight 


Insight 


to 


knou/! 


800-998-8042 

National  Accounts:  800-755-3924 

1912W4th  St  Tempe.AZ  85281  •602-350-1176 
Intemational  602-350-1144  Fax  602-350-1182 


Notebook 

386SX  I. -25  MHZ 

$1799 

Low  Power 

4MB  RAM  (Expandable  to  8MB) 

BOMB  19ms  IDE  Hard  Drive 

Add-ons 

8.5x11x1.8,  Under  6  pounds 

•  2400  Baud  Modem  $129 

1,44MB  3.5' Floppy  Drive 

•  9600  Baud 

KTsxlelil  64  level  LCD  Greyscale  VGA 

Sffl  Fax  Modem  $249 

80  Key  Kbd.  (101  Key  emulation) 

■  Quick  Charger  $89 

NiCad  Battery  Pack 

•  Numeric  Keypad  $49 

AC  Adapter'Recharger 

■  Extra  Battery  $75 

1  Serial  Port  •  1  Parallel  Port 

'  120MB  Onves  Available 

Ext.  VGA  Port  &  Ext.  Keytward  Port 

'  Extra  RAM  Available 

DOS  5.0  •  Canying  Case 

'Prices  and  availability  subject  to  change  wittraul  notice.  30  Day  Guarantee  and  1  Year  Warranty 
exclude  software  and  may  have  some  restrictions.  30-Day  Guarantee  not  available  on  lease 
purchases.  Corporate  lease  rates  based  upon  24  or  36  month  F.M.V.  lease  plus  applicable  sales 
lax.  Two  months  advance  deposit  re<)uired.  Individual  lease  rates  will  vary.  The  'Intel  Inside'  logo 
IS  a  trademark  of  Intel  Corporation  All  trademarlts  and  trade  names  herein  are  the  properties  of 
Iheif  respective  owners  ©Insight  Distribution  Network,  Inc.  1992  592 


Get  it  all  with  Insight  Computers. 


486 

SPEOAL 
C0NRGURAT10NS 

•  Intel*  80486  Processor 

•  4MB  RAM  •  64K  Cache 

•  200MB  16ms  IDE  HD  w/Cache 

•  N.I.  14"  SVGA  Color  Monitor 

•  24  BH  1MB  Graphics  Accelerator 
Super  VGA  Card 

•  1.2MB  5.25*  Floppy  Drive 

•  1.44MB  3.5' Floppy  Drive 

•  2  Serial  Ports  •  1  Parallel  Port 

•  EnharKed  101  Key  Keytioard 

•  MS-DOS*  5.0 'Mouse 

•  Full  Vertical  Case 

Lease  as  low  as  $77  per  mo. 


Our  best  sellers. 

Need  a  fully-loaded,  value-packed 
'486  right  now?  No  problem!  We've 
specially  configured  and  pre-built  a 
few  of  our  fiottest  selling  systems 
and  they're  ready  to  ship  today! 
Place  your  order  before  5  P.M.  (MST) 
and  you'll  have  your  computer 
within  72  hours'.  Guaranteed! 

486SX-25 

T799 


486-33 


MH2 


*1999 

486dx2-50vh 


*2199 


Get  Insight  quick! 

That's  right.  Order  any  of  our  three  486  "Special  Configuration" 
systems  by  5  P.M.  (MST)  and  you'll  get  it  within  72  hours!  Guaranteed*. 

The  guarantee. 

If  we  accept  your  order  for  72  hour  arrival,  and  fail  to  ship  your  486 
"Special  Configuration"  as  promised,  your  system  shipping  costs  are  on 
us!  This  offer  is  good  as  long  as  these  pre-built  systems  are  in  stock. 

The  fine  print. 

1.  Order  by  5  P.M.  (MST)  M-F. 

2.  Order  subject  to  credit  approval. 

3.  P.O.'s  subject  to  add"!  concftions. 

4.  You  must  order  a  486  "Special 
Configuration"  as  listed  here.  (Custom 
orders  take  a  tad  longer.) 


Better 

selection,  systems  &  service. 

"Whether  you're  a  power  user  or  LAN 
administrator,  Insight  has  a  system  for  you 
at  a  price  you  can  afford." 
-Computer  Shopper  1/92 

Faster 

graphics,  performance 
&  delivery. 

"Incredibly  fast...  faster  in  both  benchmari< 
testing  and  subjective  observations  of  daily 
usage."  -PC  Sources  8/91 

Cheaper 
prices 

on  everything. 

"For  a  surprisingly  low  price,  insight 
managed  to  pull  together  a  very  powerful 
system"  -  PC  Magazine  3/17/92 

With  a  little  help 
from  our  friends. 

•  The  combined  buying  power  of 
Insight  Computers  and  Hard  Drives 
International  (our  sister  company)  keeps 
your  system  cost  RXK  BOTTOM  with- 
out compromising  quality. 

•  Hard  Drives  International  is  a  four  time 
Computer  Shopper  "Best  Buy"  award 
winner,  as  well  as  recipient  of  EC 
Magazine's  Editor's  Choice  Award  for 
Mass  Storage. 


1  HARD  DRIVES 

g  hihniiiiumil 

Insight 


knov/! 


800-998-8042 


National  Accounts:  800-755-3924 

EH 

Cc|., .  J  ..I  .     ,..L.i  .al 


No,  not  you!  The  price  of  one  of  these  brand 

u  >uL»  J  J^-^^  name  computer  systems.  Of  course,  you  can't.  Because  we 
guarantee  to  meet  or  beat  any  advertised  price  for  these  systems  within  30  days  of  your  purchase. 
So  unless  you  know  some  guy  who's  selling  stuff  out  of  his  garage,  start  here.  Where  you'll  also 
get  unsurpassed  service.  Guaranteed  same  day  shipment  on  over  fifty  standard  systems;  within  48 


A 


'A\  LEADING  EDGE* 

J  Outuvo  Jeittom  Cam^amf 

16MHZ  386SX 

•  1MB  RAM  expandable  to  4MB 

•  44MB  hard  dnve,  17MS 

•  1.44MB  and  1.2MB  floppy  drives 

$749 

Windowi  configuration 

•  2MB  RAM,  84MB  hard  drive 

•  DOS,  Windows 

$899 

17  Leading  Edge  models  available 
Lease  a*  low  at  SSO/mo. 


749 


BEST 
BUY 


MOCARDBEU  

AmrricM  grew  up  Kalening  to  us.  H  tlHI  doe*. 

25MHZ  386SX 

•  2MB  RAM.  107MB  hard  drive 

•  1.44MB  and  1.2MB  floppy  drives 

•  Extended  VGA.  1024  x  768 

•  2400bp5  modem  and  mouse 

$1039 

33MHZ  486DX 

•  4MB  RAM,  8K  cache  expandable 

•  130MB  hard  drive,  20nis 

$1799 

8  Packard  Bell  models  available 
Lease  as  low  as  $50/mo. 


S1039 


CARRIER  NOTEBOOKS 
386SX20 

•  2MB  RAM,  40MB  hard  drive 

$1779 

•  4MB  RAM,  80MB  hard  dnve 

$2099 

•  4MB  RAM.  80MB  hard  drive 

•  Internal  FAX-modcm 

$2299 

386SL25 

•  8()MB  removable  hard  drive 

•  Trackball  buitt-in 

Call  for  pricing 

24  Evcrex  models  available 
Lease  as  low  as  $67.07/ino. 


1779 


Prices  change  frequently.  When  you  call  PCs  COMPLEAT,  you*U  always  get  the  best  available  price.  We  carry  a  full  line  of  computer  products 
from  Et'erex,  Leading  Edge,  Packard  Bell,  Texas  htstrumettts ,  Toshiba,  Epson,  Okidata,  Intel,  Microsoft,  Mountain,  and  many  other  fine  suppliers,  plus 

©  PCs  COMPLEAT.  All  prices  are  subject  to  change,  and  do  not  mclude  shipping.  Leadinu;  Edge  is  a  iradcnurk  of  Daewoo  Telecom  Corporation.  Packard 
Bell  is  a  trademark  of  P-icVard  Hell  Electronics.  Inc.  and  is  not  affiliated  with  any  former  Bell  system  entity,  Everex  is  .1  trademark  of  Evcrex  Systems.  Inc. 


hours  on  custom  configurations.  With  software  already 
loaded.  What's  more,  we  provide  toll-free  technical  sup- 
port and  on-site  warranty  service.  So  give  us  a  call  today. 
After  all,  if  you  can't  beat  us,  you  should  probably  join  us. 
Now  open  10  a.m.- 6  p.m.  Sat.  and  12-6  p.m.  Sun. 


NEW 


25MHZ  386SL 

•  2MB  RAM.  32KB  cache 

•  60MB  hard  dnve.  SCSI-2  pon 

•  10"  supcrtwist  siddit  screen 

tl949 

25MHZ  386SL  LEGAL  SIZE 

•  80MB  hard  dnve.  modem 

•  Numenc  keypad,  trackball 

$2199 

25MHZ  386SL  COLOR 

•  60MB  hard  dnve 

•  9"  passive  matrix  LCD,  256  colon 

S2849 

1 0  Leadmg  Edge  models  available 
Leaic  ■*  low  u  $73.48/nio. 


4949 


PCs  COMPiaT 

Real  Service  ♦  Unreal  Prices 


1-800-669-4727 


Texas 
Instruments 

TM4000  WinSX 

•  486SX/I6.  4MB  RAM 

•  80MB  hard  dnve 

•  Weight  5.6  LBS 
•DOS  5.0,  Wmdows3.1 

•25*9 

•  486SX/25MHZ 

•  120MB  hard  drive 

S3099 

5  Texas  Instruments  models  avaibble 
Lease  ai  low  ai  S97.98/mo. 


^2599 


TOSHIBA 

T2200SX 

•  386SX/20,  2MB  RAM 

•  80MB  hard  dnve.  DOS  5.0 

S2699 

T3300SL 

•  386SL/25,  2MB  RAM 

•  80MB  hard  dnve,  DOS  5.0 

t3199 
T4400SX  COLOR 

•  486SX/25,  4MB  RAM 

•  80MB  hard  dnve.  DOS  5.0 

$6299 

1 3  Toshiba  models  available 
Lease  as  low  as  tl01.7S/nio. 


S2699 


all  major  software  hrands.  Leait  prices  reflect  36  monlh  operating  lease  available  to  approved  business  customers.  PCs  COMPLEA  T,  495  T^chnolojlY  ■ 

Center  West,  J4  St.  Martin  Drive.  Marlborough,        01752,  Telephone:  1-800-669-4727,  Fa.\:  1-800-669-S329,  9  a.m. -9  p.m.  (EDT)  Mon-Fri. 

WINSX  and  Texas  Instruments  arc  trademarks  of  Texas  Ir.strumcnts,  Inc.  MS-DOS.  Windows  and  Word  arc  trademarks  oi  Microsoft  Corporation. 
Toshiba  is  a  trademark  of  Toshiba  America  Inlorination  Systems,  Inc.  All  other  products  or  brand  names  are  trademarks  of  their  respective  companies 
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48e  Loral  Bus  mil 

■  fr4K  Super  Fast  Wnte-Back  Cache  SRAM 
.  4MB  RAM  &  Built-n  487  Math  Coprocesscr 
•  I  2MB  5  25"  &  I  -HMB  3  5"  Floppy  Dnves 
.  130  MB  1 5ms  IDE  Dnve  with  64K  Cache 
32-Brt  Local  Bus  TURBO  EUOOO  Card  with  I  MB  RAM 
(Up  to  1 2B0x  1 024  &  up  to  32.768  Conors) 
(5  times  faster  than  standard  super  VGA) 

•  14"  Non-interlaced  ,28mnn  SVGA  Color  Monitor 
(VESA  Standard  for  72H7  Fkker-Free  Display) 

•  2  Serai,  I  Parallel.  &  I  Game  Ports 
•  Enhanced  101-key  Keyboafd 

•  Hi-Resolution  400DPI  Senal  Mouse 
■  Microsoft  DOS  5.0  &  V^indows  3  I 

•  One  Year  Nationwide  On-Sae  Service 

4llb/50H\2^2043 

•  32-Bit  Local  Bus  Hard  D  s»  Controller  add  $103 


486  Local  Bus  Win  Station 

Siir-te  as  ibcve  .vitr 

•  The  Faster  32-Bit  Local  Bus  TARGA  S3  Graphics 

Accelerator  VRAM  Ord  with  I  MB  VRAM 
(Up  to  50x  faster  than  standard  SVGA  with 
up  to  1280x1024  4  32.768  colors) 
•  AutoCAD  Display  List  Dnver 

486/350X  SI975 
48(1/51111X2  $2175 

•  32-Bi;  Loca.  Bus  Haro  D  sk  Controller  add  $100 


486  EISA  Win  Station 

Same  as  above  w.ih 
t  32-Bit  EISA  Hard  Disk  Controller 
•  8  -  32-B^  EISA  Slots 
•  Diamond  Stealth  or  Orchid  1 280=  S3  VRAM 

Gfjphia  Accelerator  with  I  MB  VRAM 
(Up  to  25x  faster  than  standard  SVGA  witn 
up  to  1280x1024  4  32.768  colors) 
•  AutoCAD  Display  List  Dnver 

mm\  S2345 
48b/ 500X2^2545 


lipgrailes 


•  eMBRAM&2  -•  $380 

•  l2M2'Digiti2er  $330 
.  l5'MAGMon1or(l280xl024)  $290 
.  1 7"  CTX  Monitor  (1 280x1 024)  $650 

•  20"  Hitachi  Monitor  $1290 


9 


/m^^^m  N  A  flash!  That's  how 

^  ^^^H  QUICKLY  Comtrade's  EISA  H 

j    H  H  and  Local  Bus  WIN- 

f     ^^^H  Stations  can  execute 

A  H^^l  EVEN  THE  MOST  COMPLEX 
graphic  FUNCTIONS.  TifESE  INNOVATIVE  SYSTEMS  INTEGRATE  A  POWER- 
FUL S3  Graphics  Accelerator  together  with  a  True  32-bit  Local 

Bus  FOR  LIGHTNING-FAST  PERFORMANCE  -  UP  TO  SOX  FASTER  THAN 
STANDARD  SVGA.  COMBINE  THIS  UNPRECEDENTED  PERFORMANCE  WITH 


■  ■■■ 

COMTRADE 


BUS  FOR  LIGHTNING-FAST  PERFORMANCE  -  UP  TO  :>UX  FASTER  THAN  "Where  Quality  Is  Everything" 

STANDARD  SVGA.  COMBINE  THIS  UNPRECEDENTED  PERFORMANCE  WITH  Intemationil  818.961.6688 

A  SOUD  REPUTATION  FOR  QUAUTY  AND  SERVICE.  AND  ONE  NAME  Wia  Hours  Ta-^T^olI        9a^-6^  Sat  (PST) 

COME  TO  YOU  IN  A  FLASH  -  COMTRADE.  C^^'J^^^^^^tlM. 

CIRCLE  31 6  ON  READER  SERVICE  CARD 


Shareware  Sources:  How  to  get  shareware  when  you 
don't  have  a  modem  Upgrading  Old  Systems:  Options 
for  extending  the  utility  of  older  PCs. 


Shareware  Sources 


PC  Magazine  frequently  mentions  share- 
ware programs,  but  usually  you  only  de- 
scribe how  to  get  copies  of  the  programs 
by  downloading  them  or  contacting  the 
author  directly.  I  know  there  are  a  lot 
more  shareware  programs  out  there  but 
I  don't  yet  have  a  modem,  so  I  can't  call 
around  to  BBSs  or  PC  MagNet  to  get 
them.  Are  there  any  other  sources  for 
finding  out  about  and  obtaining  these 
programs? 

Mike  Bonadonna 
Hawthorne.  New  Jersey 

^PC  MAGAZINE  A  number  of  vendors 
publish  catalogs  of  shareware,  copy- 
righted-but-free.  and  public-domain  soft- 
ware. These  vendors  usually  price  the 
programs  by  the  disk.  In  some  cases,  a 
single  program  comes  on  multiple  disks: 
in  others,  one  disk  contains  multiple  pro- 
grams. You  should  be  aware  that  if  you 
purchase  a  disk  containing  a  shareware 
program  from  these  vendors,  you'll  get 
an  unregistered,  "try-before-you-buy" 
copy.  You're  still  obligated  to  register  the 
program  with  the  author  if  you  decide  to 
continue  using  it  after  the  trial  period  is 
over. 

Reasonable  Solutions  (2101  W.  Main 
St.,  Medford,  OR  97501:  800-876-3475, 
503-776-5777)  publishes  a  small  catalog 
that  specializes  in  DOS  and  Windows 
utilities.  The  fee  is  $4  per  disk  for  up  to 
nine  disks  and  $3.50  per  disk  if  you  buy 
more  than  ten  disks  at  one  time.  (If  you'd 
prefer  3.5-inch  disks,  the  cost  is  an  addi- 
tional 50  cents  per  disk.) 

A  larger  shareware  catalog,  put  out  by 
Public  Brand  Software  (P.O.  Box  51315, 
Indianapolis.  IN  46251:  800-426-3475). 
also  includes  computer-related  books. 


BY  JOE  SALEMI 

PBS  generally  charges  $5  per  disk  and 
frequently  runs  specials  that  feature  a 
number  of  related  program  disks  at  a 
lower  price.  When  you  do  get  a  modem, 
you  can  sign  up  for  a  subscription  ($50 
per  year)  to  Public  Brand  Software's  BBS 
at  317-856-2087.  which  you  can  call  for 
up  to  one  hour  each  day  and  from  which 
you  can  download  the  programs  in  the 
catalog.  PBS.  now  owned  by  Ziff-Davis, 
is  also  a  part  of  ZiffNet  and  the  programs 
it  carries  are  available  in  the  new  ZNT: 
PBSFORUM. 

The  largest  catalog  of  shareware  and 
public  domain  software  is  published  by 
the  Public  (software)  Library  (P.O.  Box 
35705,  Houston,  TX  77235-5705: 8(K)-242- 
4775,  713-524-6.394).  PsL  charges  $5  per 
disk  ($6  each  for  3.5-inch  disks)  and  of- 
fers a  number  of  different  membership 
plans:  You  can  automatically  receive 
monthly  updates  of  disks  in  a  particular 
class  (for  example,  programming  utilities 
or  utilities  for  Windows  3.0.),  or  get  lower 
prices  on  bulk  purchases.  An  annual  sub- 
scription to  the  monthly  Public  (soft- 
ware) Library  catalog  costs  $24.  Through 
a  special  arrangement  with  a  number  of 
shareware  authors,  PsL  is  able  to  let  you 
pay  the  registration  fee  for  some  pro- 
grams at  the  time  of  purchase:  this  way, 
you  get  a  fully  registered  copy  of  the  pro- 
gram instead  of  the  shareware  version. 
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Laptops  with  CD-ROMs 

I  am  looking  for  a  portable  computer  rug- 
ged enough  to  be  used  in  the  field  by  util- 
ity repairmen.  The  catch  is  that  the  unit 
must  incorporate  CD-ROM  technology 
in  order  to  be  effective.  Any  help  you 
could  give  me  in  this  area  would  be 
greatly  appreciated. 

Patrick  W.  Ellis 
Chicago,  Illinois 

►  PC  MAQAZINE  You're  in  luck:  A  note- 
book-type computer  with  built-in  CD- 
ROM  has  recently  come  on  the  market. 
The  DynaVision  III  (Scenario  Inc..  3 
Bridge  St..  Newton.  MA  02158:  617-965- 
6458).  which  weighs  approximately  10 
pounds,  has  a  20-MHz  386SX  CPU.  a  32- 
shade  gray-scale  VGA  display  that  sup- 
ports an  external  monitor.  2MB  of  RAM, 
a  20MB  hard  disk,  a  1.44MB  floppy  disk 
drive,  and  a  350-ms  66()MB  CD-ROM 
drive  that  uses  standard  CD-ROM  disks. 
The  base  system  lists  for  $4,995. 

Optional  features  for  the  DynaVision 
III  include  up  to  6MB  of  RAM  and  up 
to  120MB  in  a  single  hard  disk  or  160MB 
with  dual  hard  disks.  An  internal  2.400- 
bps  fax/modem  and  internal  Ethernet 
card  are  also  available.  The  DynaVision 
is  based  on  the  Texas  Instruments  Travel- 
Mate 3000.  so  expansion  options  for  the 
TI  system  should  also  work  with  it. 

Upgrading  Old  Systems 

Instead  of  replacing  my  IBM  PC-XT.  I'd 
like  to  upgrade  it  to  386  or  386SX  capabil- 
ities. I  already  have  a  VGA  graphics  card 
and  color  monitor.  Can  you  tell  me  what 
my  options  are? 

Gerald  K.  Vick 
New  Hope,  Pennsylvania 
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■AMZIIE  Your  best  bet  is  to  re- 
place the  motherboard  with  a  new  one 
that's  based  on  a  386.  You'll  be  able  to 
continae  using  your  existing  peripherals 
until  you  upgrade  them  (particularly  your 
hard  disk)  to  match  the  capabilities  of 
your  "new"  system.  If  the  power  supply 
in  your  system  is  the  original  13S-watt 
supply  that  came  with  the  XT,  however, 
it  may  not  be  capable  of  supporting  the 
new  motherboard.  You'U  want  to 
iqigrade  it  to  at  least  a 200-watt  version. 

The  38(SN2S  Motherboard,  from 
Hauppauge  Computer  Works  Inc.  (91 
Cabot  Ct..  Hauppauge,  NY  11788;  516- 
434-1600),  has  a  25-MHz  8G386DX  CPU 
and  supports  up  to  32MB  on  the  mother- 
board. It  comes  in  XT  and  "baby  AT" 
form  factors,  with  two  8-bit  and  six  16- 
bit  ISA  slots  in  the  XT  version,  and  lists 
for  $819  with  1MB  of  RAM  and  a  32K 
memory  cache.  The  386N33  is  similar,  but 
has  a  33-MHz  386DX  and  lists  for  $889 
with  1MB  of  RAM  and  a  32K  cache.  Both 
boards  have  switchable  bus  speeds  and 
will  also  support  up  to  128MB  on  the 
motherboard  as  16MB  chips  become 
available. 

Seattle  Telecom  &  Data  (2735  152nd 
Ave.  NE,  Redmond,  WA  98052;  206-883- 
8440)  seDs  the  STD-386XT-16MHZ  for 
$995,  the  STD-386XT-20MHZ  for  $1,195, 
and  the  STD-386XT-25MHz  for  $1,495. 
All  three  products  come  with  1MB  of 
SIMM  RAM  installed,  are  expandable  to 
16MB,  and  have  one  32-bit  slot,  four  16- 
bit  slots,  and  three  8-bit  slots. 

American  Megatrends  Inc.  (1346 
Oakbrook  Dr.,  #120,  Norcross,  GA 
30093;  800-828-9264,  404-263-8181)  is 
widely  known  as  a  vendor  of  BIOS  chips 
for  IBM  compatibles.  It  also  sells  the 
AMI  386/486  Mark  IV  Screamer,  a  $900 
40-MHz  motherboard  (based  on  the 
AMD  386-compatihle  chip)  that  comes 
with  no  RAM  but  supports  up  to  64MB 
of  SIMM  RAM.  The  board  supports  the 
Intel  and  Weitek  coprocessors  and  has  six 
16-bit  slots  and  two  8-bit  slots. 

Another  40-MHz  replacement  moth- 
erboard is  the  Privilege  Gold  386-40C 
from  Orchard  Technology  Inc.  (45365 
Northport  Loop  West,  Fremont,  CA 
94538;  800-767-2443,  510-683-0300; 
$599).  It  ships  without  any  RAM  in- 
stalled but  supports  up  to  32MB  of  SIMM 
RAM,  and  it  has  seven  16-bit  slots  and 
one  8-bit  slot 
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Finally,  there  is  a  series  of  replace- 
ment motherboards  from  ATronics  In- 
ternational Inc.  (1830  McCandless  Dr., 
Milpitas,  CA  95035;  800488-7776,  408- 
942-3344)  that  all  come  with  1MB  of 
SIMM  RAM  instaUed.  The  ATI  2000/BX 
386SX  ($350)  has  a  16-MHz  386SX,  sup- 
ports up  to  4MB  of  RAM  on  the  board, 
and  has  six  16-bit  and  two  8-bit  slots.  The 
ATI  386/B2-25  ($400)  has  the  same  slot 
configuration  but  has  a  25-MHz  386DX 
CPU  and  supports  up  to  8MB  of  RAM 
on  the  board.  The  ATI  386/32-33  ($450) 
has  a  33-MHz  386.  Finally,  the  ATI  386/ 
B2-40.  which  also  uses  the  AMD  40-MHz 
386,  lists  for  $460.  All  the  ATI  mother- 
boards except  the  386SX  version  support 
Intel  and  Weitek  math  coprocessors.  The 
386SX  only  supports  the  Intel  80387  chips 
designed  for  use  with  the  SX  chip. 

PMingbafile 

The  Print  Scm  key  prints  the  contents  of 

the  screen  to  the  attached  printer.  What 
I  really  need  to  do,  however,  is  "print" 
the  contents  of  one  or  more  screens  to 
a  file.  Is  there  a  way  that  I  can  do  this 
in  DOS? 

R.  A.  Sobieraj 
Perth  Amboy,  New  Jersey 

►PC  MAGAZINE  There's  no  way  to  do  it 
directly  from  DOS,  but  some  TSR  (termi- 

nate  and  stay  resident)  utilities  let  you  re- 
direct printer  output  to  a  file.  PRN- 
2FL.COM,  which  appeared  in  the 
December  22,  1987,  issue  of  PC  Maga- 
zine, redirects  all  printer  output  to  the  file 
name  you  choose.  You  can  download  a 
copy  from  Library  2  (PCMag  Utils)  of  the 
Utilities/Tips  Forum  on  PC  MagNet.  An- 
other utility  available  from  PC  MagNet 
is  SNIPPER,  which  lets  you  copy  all  ot 
part  of  the  screen  either  to  the  printer  or 
to  a  file  for  later  use. 

A  commercial  program  for  capturing 
screens  is  Collage  Plus  Publishing  Utili- 
ties (Inner  Media  Inc.,  60  Plain  Rd.,  Hol- 
lis,  NH  03049;  800-962-2949,  603-465- 
3216;  $129),  which  lets  you  store  screen- 
shots  of  text  or  graphics  screens  to  a  file 
or  print  them.  Output  files  can  be  stored 
in  text,  .PCX  (PC  Paintbru^),  TIFF,  or 
Windows  3.-v  BMP  formats.  Versions  of 
Collage  are  available  for  Windows  3.0 
($129)  and  OS/2  ($199).  AU  versions  al- 
low you  to  view  the  saved  screenshots. 


New  Lives  for  Old  Systems 

Recently  my  company  began  buying  new 
computers  to  replace  our  older  XTs  and 
ATs.  Thcrc  s  nothing  wrong  with  the 
older  systems,  but  we  found  that  they  just 
don't  have  the  horsepower  to  run  most 
of  today's  software.  We'd  hate  to  see 
these  older  systems  go  to  waste  just  sit- 
ting in  a  storeroom  or  worse  yet,  tossed 
out  as  trash.  Do  you  have  any  suggestions 
on  what  we  can  do  with  them? 

Dave  Teeple 
Deerfield  Beach,  Florida 

P-n  MAGAZINE  You  can  donate  the  "re- 
tired" computers  to  your  local  school  sys- 
tem. Many  schools  don't  have  the  budget 
to  provide  computer  training  for  their 
students  and  will  probably  welcome  any 
equipment  they  can  get 

Another  suggestion  is  to  contact  the 
not-for-profit  National  Cristina  Founda- 
tion (42  Hillcrest  Dr.,  Pelham  Manor,  NY 
10803;  800-274-7846,  914-738-7494).  The 
Foundation  is  dedicated  to  spreading 
modem  technology  to  those  with  disalrili- 
ties,  the  disadvantaged,  and  students  who 
need  remedial  help.  The  National  Cris- 
tina Foundation  accepts  computer  sys- 
tems, software,  and  peripherals,  and  pro- 
vides documentation  on  the  value  of  the 
donated  equipment  that  is  acceptable  to 
the  IRS  for  tax  purposes.  (Check  with 
your  accountant  for  further  details  on  de- 
ducting donated  equipment.) 


The  Advisor  column  in  the  February  25, 

1 992,  issue  included  the  wrong  area  code  | 

for  Logitech's  BBS.  A  new  area  code  was  ' 

assigned  in  the  San  Francisco  area  in  late  I 

1991.  so  the  correct  number  is  510-795-  ' 
0408.  □ 


ASK  THE  ADVISOR 

Send  your  question  to  PC  Advisor, 
One  Park  Ave.,  New  York,  NY 

10016,  MCI  mailbOK  PC  MAGA- 
ZINE, or  upload  it  to  PC  MagNet 
(see  the  instructions  for  joining  on 
page  12  of  tfiis  issue).  We  r^ret  that 
we  are  unable  to  acknowledge  sub- 
missions or  answer  letters  individu- 
ally. 
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NB425SX/DX  NB325SL 


Intel  80486- 25SXLP  cpu  (NB425SX)  t>r 
Intel  8(M86-25  DXLP  cpu  {NB42.SDX» 
8K  processor  cache 
Built-in  math  coprocessor  (NB42S> 
4MB  memory  (cxp.  lo  12MB) 
1.44MB  drive 

80MB  hard  drive  ( 1 2()MB  opt. ) 

10"  backlit  display,  64  gray  scales 

External  SVGA  /  simultaneous  VGA 

Nickel  Hydride  rechargeable  battery-  over  2hrs. 

conlinuos  operation 

Power  management  support 

User  upgradcable  memory  and  modem  options 

I/O  ports:  parallel,  serial.  nuHise.  keyboard.  VGA. 

prewired  phoc  jack 

DOS.  carrying  case,  and  mouse  included! 
Thumbelina  rrjouse 

6.7lbs..  8.5  'xt  r  xl  .7" 


Intel  K()3H6-25SL  cpu 
64K  cache 

2MB  memory  (exp.  lo  2nMB) 
1.44MB  drive 

8()MB  hard  drive  ( 1 20MB  opt  > 

User  upgradeabic  Hash  ROM  BIOS 

10"  blacklil  display,  64  gray  scales 

External  SVGA  /  simultaneous  VGA 

Nickel  Hydride  rechrgeabic  battery  -  over  3hrs. 

conlinuos  operation 

Advanced  power  management  with  suspendAcsumc 
EZ-upgrade:  add  options  within  seconds 
]/0  ports:  I  parallel,  serial,  mouse.  keybi»anJ,  VGA. 
dual  phone  jacks,  expansion  bus  connector 
DOS.  carrying  case.  arnJ  mouse  included! 
6.2lbs..  8.5'  xl  l  \l,7 


$2^95(SX)/$2,695(DX)  $1^5(SL) 


Save  $$  wih  our 
Special  Packages! 

Package  A: 

Add  4  extra  megs  of  memory  and 
internal  modem  $280 

Package  B: 

Add  Pkg.  A  plus  upgrade  to 
120mb  Hani  drive  $440 


Save  $$  wih  our 
Special  Packages! 

Package  A: 

Add  2  extra  megs  of  memory  and 
internal  modem  $  1 80 

Package  B: 

Add  Pkg.  A  plus  upgrade  to 
120mb  hard  drive  $340 


Superior  Products.  Low  Prices.  Dedicated  support  tor 
corporate  customers.  Check  out  the  available  support  plans: 

(/old  Key  Service  Plan 

Overnight  shipment  of  replacement  Nyslem/piirls  to  c<)rp<)rate/go\  cnimcnt  buyers. 

Express  Key  Service  Plan 

Free  emergency  leaner  units  lor  volume  buyers. 

Extended  Key  Warranty  Plan 

Cover  your  Oalaworlil  rK>lctxx)ks  lor  up  to  .^\car>  (llic  first  vear  is  on  us). 

1(800)284-2983 
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Best  PC  Products 


The  Charts  of  Value! 


PC  Computing  Scort  Ch»n 


Slrwl  PTIC*  burwy, 
NoModil      4Me  RAH  i  BMB  ^>d  * 


NB&5B3Q.  T3300SL  PnEwc 
3M1I0 
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In  wiccling  Ihcir  2(X)  BEST  PC  PRODUCTS  ..I 
[942.  PC  Compuhng  nicd  the  Diuwoil.l 
NB.12jSXL  ahead  of  mxeboolu  ffDin  To>llil<u 
and  AST 


SL  i  SXL 
NOTEBOOK  PCs 
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NB325sxL(2«0) 
$1,695 


Epson  HO-SLTS 

Epson  America 

Dataworld 
NB325SXL 

Dalawofkl 

ToshllM  T3300SL 

Toshitw  Amenca 
Intormaliori  Systems  I 

AST  Premium  E«ec  j 
3865X  25 
AST  Research 


DATAWORLD  ^ 


3733  San  Galxlel  River  Parkway.  Pico  Rivera.  Calilornia  90660-1404 

Phone  (31 0)  695-3777    Fax  (31 0)695-701 6 
Order  Line:  1(800)274-2983 


Open  Mon-Fri,  6am  to  6pm,  Sat,  9am  to  3pm  PST 

QimIiis  (  oinpiik  i  Products  Since  19K.^ 


NOW  ON  GSA!. 


BUY  THE  BEST. 
BUY  DIRECT. 


GETTHE  RIGHT  PRICE! 

When  you  buy  direct  from  Tangent  Computer,  you  get 
the  best  systems  your  money  can  buy  Hands  down.  In  fact, 
Tangent's  power,  performance  and  reliability  have  made 
the  editors  go  crazy  with  excitement  -  with  Six  Editors' 
Choice  awards  garnered  from  PC  Magazine  in  just  over  2 
years!  And,  if  that  weren't  enough,  every  one  of  these  high- 
ly sophisticated  Tangent  performers  is  available  today  at 
unbelievably  low  prices.  So,  you  get  incredible  depend- 
ability with  the  maximum  return  on  your  investment! 


SELECT  THE  RIGHT  SYSTEM! 

Take  a  close  look  and  you'll  see  that  there's  a  Tangent 
that  fits  every  need.  From  home  office,  CAD  and  document 
image  processing  to  UNIX  workstations  or  Novell  ser\'ers  - 
there's  a  Tangent  that's  just  right  for  you.  And,  now  you  get 
a  choice  of  operating  systems,  with  OS/2  or  Windows  3.1, 
expertly  installed  and  ready  to  go  at  no  additional  cost! 

Plus,  all  Tangent  systems  configured  for  UNIX  and 
Novell  come  with  operating  systems  installed  and  properly 
configured  by  certified  SCO  and  NetWare  experts. 


TOTAL  TANGENT  SOLUTIONS 

1386/25 
sx 

1386/33 

1486/25 

SX-ISA 

1486/33 
ISA 

1486/50 

ISA 

1486/33 

EISA 

1486/50 

EISA 

TANGENT  PACKAGE  #1 

«e  RAM  •  lOOW)  tCO  •  SUPER  VGA  •  MOUSE  •  OSS  OR  WmOOWS 

$1,595 

$1,695 

$1,995 

$2,195 

$2,595 

$3,195 

$3,695 

TANGENT  PACKAGE  #2 

He  RAM  •2(nHBHW-S'3  GRAPHICS  ■  MOUSE  •  0&I2  OR  WINDOWS 

$2,195 

$2,345 

$2,495 

$2,695 

$3,095 

$3,695 

$4,195 

TANGENT  MULTI-SERVER" 

MAXMUNSEOVEn  PERFORMANCE  unuZINGHIGMPEEO  DISK  ARRAY  •  CAIL  US  FOR  A  TOTAL  TANGENT  SOtUTXMI  ■  MJITVSERVER  PRICES  STARTING  AT: 

$9,995 

"/  was  astonished  witii  (te  service  I  received.  You  don  f  find  tiiis  Idnd  of 
a^poit  and  dedication  in  fust  any  compaaif.  You'n  got  my  Imsiness  forever! 

Robert  Leung  NEW  YORK  CITY  PUBLIC  DEVELOPMENT  CORPORATION 
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MAKE  THE  RIGHT  MOVE! 

When  you  order  your  new  Tangent  system,  you'll  get 
lots  more  than  the  latest  in  technology.  You'll  have  the 
confidence  in  knowing  that  you  bought  a  reliable  system 
backed  by  Tangent's  no-nonsense  30-day  money-back  guar- 
antee. And,  with  on-site  service  as  well  as  a 
wide  range  of  additional  ser\'ice  options, 
you  can  buy  a  Tangent  with  confidence. 
You  also  get  Tangent's  lightning-quick 
GUI/Windows  accelerator  that  gives  you 
incomparable,  realistic  graphics  3  to  5  times  faster 
than  Super  VGA.  Plus,  with  Tangent  you  can  even  get  the 
software  of  your  choice  pre-loaded  in  your  system  and 
available  at  rock-bottom  Tangent  Direct  prices.  Your  system 
and  your  software ...  for  one  great  price! 

With  all  of  these  added  advantages.  Tangent  is  certain  to 
have  a  total  solution  for  your  toughest  computing  problem! 


THE  TANGENT 
SOLUTION! 

For  over  four  years. 
Tangent  has  consistently 
provided  its  customers 
with  award-winning 
systems  that  always  feature  the 
latest  in  technology  with  superior 
customer  support  at  amazingly  low  prices. 

Editors  and  satisfied  customers  agree . . .  Tangent  gives 
you  the  best ...  for  less! 

Make  your  mcwe  to  Tangmt  today! 


r 

1-800-466-3300 


TOLL  FREE 


CORPORATE  PURCHASE  ORDERS  WELCOME  •  GSA»  GSO0k91AGSM12 
197  AIRPORT  BOULEVARD  BURLINGAME.  CA  94010  •  41&342-93e8  •  FAX  415042-9380 
CIRCLE  045  ON  REAOefl  SERVICE  CARD 
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a  WH  netwoik,  we'd  choose  Tangent's  HhMSerm 
tar  omall  pertomaoce  ami  price. " 

BYTE  MAGAZINE.  February  1992 


•The  TangeiAimz  3m  i  25m  3«  posted  the  highest  beaehiKMk 
scons  we han em reeordeiki  their  fespectin categories." 

John  M  Morgan  UNIVERSITY  OF  ARKANSAS 


O  B  ■ 


A  IVIORE 
EMLIGHTEMED 


DESIGN. 

How  would  yon 
design  a  computer 
system?  First,  you 'd 
optim  ize  every  element 
of  the  system  to 
accommodate  your 
multimedia,  Windows 
or  business  needs. 

Next. you 'd  insist 
on  only  top-quality, 
industry-standard 
components.  Then, 
you 'd throw  in  valuable 
"extras  "like  Stacker 
data-compression  snft- 


MULTIMEDIA  SYSTEMS 
WITH  CD-ROM  BUNDLE 
&  SOUND  BLASTER  PRO 


17"  MONnr>R  VPGRA DE  $750 


486  33MHz 

each*  IMPC  System 

256K  High  Speed  Cache 

4MB  High  Speed (60ns}  RAM,  32MB 

Max. 

1.2MB  &■  1.44MB  High  Density  Floppy 
Drives 

I30MB  Hard  Drive.  /  5ms  Arress  with 
64 K  Cache 

Up  To  260MB  Formatted  Capacity  Using 
Stacker  2. 0 

14",  I024x  768, 0.28dp,  Non-interlaced 
Monitor 

Diamond Speedstar  HiColor,  1MB  RAM, 
SVGA  Card 

to  I  Kevtronics  Keyword,  Medium  Tower 
or  Desktop  Ca.ie 

2  Serial,  I  Parallel  And  I  Game  Port 
Panasonic  CD-ROM  Player  A  nd  Speakers 
Sound  Blaster  Pro  Card  With  MIDI 
Interface 

5-CD-ROM  Bundle  Incl.  Microsoft 
Bookshelf  for  Windows 
Original  DOS  5.0,  Windows  3. 1,  Stacker 
2.0,  Virucide,  Performer  Software  and 
M  ouse  I  nrluded 

Microsoft  Works  I ntegrated Software 


386  40MHz  64 K  Cache 
System  With  Above 
Specifications 


IVIUI-TIIVIEDIA, 
Willi  DO  WS 
&  BUSiniESS 
APPLICATIOIUS 
OPTIMIZED  TO 
YOUR  iUEEDS. 


ware  and  Microsoft 
Works" for  Windows  2.0. 

Finally. you 'd  make 
the  system  affordable, 
and  back  it  with  a 
two-yea  rpa  rts 
warranty,  lifetime 
labor  support,  lifetime 
technical  support. ..and 
a  special  motherboard 
program  that  lets  you 
upgrade  at  any  time 
for  the  current  market 
price  of  a  new  one. 

What  you 've  just 
designed  is  a  Strobe 
Computer  system.  Some 
might  call  it  a  "flash 
of  brilliance." 

To  us,  it's  "business 
as  usual." 


WINDOWS  SYSTEMS 
WITH  DIAMOND  STEALTH 
HICOLOR  SVGA  CARD 


17"  MONITOR  UPGRADE  $650 

FLA 


486  SOMHz 

Cacho  System 

256K  High  Speed  Cache 

8MB  High  Speed (60ns)  RAM.  32MB 

Max. 

1.2MB  SS 1 . 44MB  High  Density  Floppy 
Drives 

240MB  Hard  Drive,  9.5ms  Access  Time 
Up  To  480MB  Formatted  Capacity  Using 
Stacker2.0 

15",  I024x  768,  0.28dp,  Non-interlaced 
Monitor 

Diamond  Stealth  HiColor,  1MB  VRAM, 
CoprocessedSVGA  Card 
101  Keytronics  Keyboard,  Full  Tower 
Case  \Vith  Protective  Security  Door 
2  Serial,  I  Parallel  And  I  Game  Port 

Original  DOS  5.0,  Windows  3. 1,  Stacker 
2.0,  Virucide,  Performer  Software  and 
Mouse  I ncluded 

Microsoft  Works  Integrated  Software 


486 33MHti  System 
With  Above 
Specifications 


H 


Cci 


I 


BUSINESS  SYSXEIVIS 
WITH  MICROSOFT  WORKS 
IMTECRATED  SOFTWARE 


ch«  System 

256  K  High  Speed  Cache 

HMR  High  Speed ( 60ms i  RAM.  32MB 
Max. 

t .  2MB  af  / .  44MB  Higfi  Density  Floppy 
Orives 

240MB  Hard  Drive,  9.5ms  Access  Time 
Up  To  4SOMB  Formatted  Capacity  Using 
Stacter2.0 

15".  I024x  768,  0.28dp,  Non-interlaced 
Monitor 

Diamond SpeedstarHiColor,  1MB  RAM, 

SVGA  Card 

lOI  Keytronics  Keyboard.  Full  Totrer 
Case  With  Protective  Security  Door 
2  Serial.  I  Parallel  And  I  Game  Port 
Original  DOS  5. 0.  Windows  .i.l.  Stacker 
2.O.  Viruride.  Performer Sofrteare and 
Mouse  I ncluded 

Microsoft  Works  Integrated. Sofrerarr 


486  JJMHz  System 
With  Above 
Specifications 


486  33MHz 

Cach*  System 

256K  High  .Speed Cache 

4MB  High  Speed (60ns)  RAM,  32MB 
Max. 

1.2MB  ta-  1.44MB  High  Density  Floppy 
Drives 

130MB  Hard  Drive.  15ms  Access  faith 
64 K  Cache 

Up  To  260MB  Formatted  Capacity  Using 
.Stacker  2.0 

14".  1024 X  768.  0.28dp.  Non- Interlaced 
Monitor 

Diamond. SpeedstarHiColor.  1MB  RAM. 
SVGA  Card 

101  Keytronics  Keyboard,  Medium  Tower 
Case  With  Protective  Door 

2  Serial.  I  Parallel  And  I  Game  Port 
Original  DOS  5.O.  Windows  3.1 .  Stacker 
2.0.  Viruride,  Performer. Software  and 
M  ouse  I  ncluded 

Microsoft  Works  I ntegrated Software 


386  40MHz.  64 K  Cache 
.System  With  Above 
Sperifications 


$1,639 


256K  High  .Speed Cache 

4MB  High  Speed (60ns)  RAM.  32MB 
Max. 

I.2MR  et  1.44MB  High  Density  Floppy 
Drives 

1 30MB  Hard  Drive,  1  Sms  Access  with 
64  K  Cache 

Up  To  260MB  Formatted  Caparity  Using 
Stacker2.0 

15",  I024x  768,  0.28dp,  Non-interlaced 
Monitor 

Diamond. Stealth  HiColor,  1MB  VRAM, 
Coprocessed SVGA  Card 

lOI  Keytronics  Keyboard,  Medium  Tower 
Ca.fe  With  Protective  Door 

2  Serial.  I  Parallel  And  I  Game  Port 
Original  DOS  5.O.  Windows  3. 1.  .Stacker 
2.0,  Viruride,  Performer.Softwarrand 
Mouse  Included 

Microsoft  Works  I ntegrated  Software 


386  40MHz  .System 
With  Above 
Sperifications 


$1,865 


2-YHAR  WARRANTY 
30. DA  Y  GUARANTEE 


OVER  $600  WOfflTM  OF 
SOFTWARE  FREE  WITH 
EVERY  SYSTEIVI. 

In  addition  to  superior  hardware,  every  Strobe  Computer  system 
comes  with  DOS  5.0,  Windows  3.1,  Performer  software.  .Starter  2.0 
data-compression  software  and  Viruride  virus  protection. 

Best  of  all.  you  get 
Microsoft  Works  For 
Windows,  a  hig/ily 
versatile,  integrated  software  system  designed  speafically  for  business 
applications  such  as  word  processing,  spreadsheets  and  data  base 
management.  All  together,  you  gel  more  than  $600  worth  of  free 
software  -  another  solid  reason  to  buy  from  Strobe. 
32-BIT  LOCAL  BUS  AVAILABLE. 

A// prices  and  specifications  subject  to  chanRr  te'ithout  notice.  We 
accept  Visa  <3t  MasterCard,  prepay ment  and  C.'.O.D.  Atoney-hack 
guarantee  does  not  inc/ude  shipping  charges.  Lifetime  iahor  support 
dors  not  cover  non-Strohe  Computer  assembled  products.  Restocking 
fee  on  items  not  in  original  condition^  non -defective  items ^  and  items 
returned  m-ithout  an  RA1A  number.  Al.i.  returned  menAandise  must 
hfrve  an  R.MA  number.  AH  product  names  are  trademarks  of  their 
respective  companies. 
©  /  992  Strobe  Computer 


1-II00-888-5095 


20793  Valley  Blvd., 

Suites  A<SfB 
Walnut,  CA  91789 
(714)  594-8824 
FAX  (7 14)  59S-24I0 

Open  Mon-hri  7am  to  7pm 
Sat  1 0am  to  3pm  (PUT) 
Visa  <y  MasterC^arti 
Accepted 

OnCLE  392  ON  READER  SERVCE  CARD 


SofTeq. 


486DX-50  MHz, 
256K  Cache 
$2,299.00 

•  4  MB  RAM,  70  nsec 

•  1.2  MB  5.25"  Drive 

•  1.44  MB  3.5"  Drive 

•  120  MB  IDE  Drive,  15  Msec 

•  2  Serial/ 1  Parallel  Ports 

•  101  Enhanced  Keyboard 

•  Microsoft"  DOS  5.0 

.  14"  SVGA  1024x768,  .28  dp  Nl 

•  16  bits  SVGA  card  1  Meg  RAM 


■ 


□ 


Simply  SifperioK 


486DX-33  MHz,  128K  Cache 
$1 ,899.00 

386DX-33  MHz,  64K  Cache 
$1 ,525.00 

Option:  210  MB  hard  drive,  15  ms  add  $240.00 
\  Vt  "  \A    Call  for  custom  configuration 
• ' '  ^  '        'One  year  warranty  on  parts  and  labor 
•  Lifetime  Toll-free  technical  support 
•  COD  terms  and  major  credit  cards  accepted 
•  30  Day  money-t)ack  guarantee 


Call  us  today  for  our  personalized  service  and  quick  turnaround! 


800-528-0338 


Sales  Hours: 

8:30am  •  6pm  weekdays 
10am  •  5pm  Saturdays 


Softeq  Computers 
2637  Richmond  Avenue 
Houston.  Texas  77098 
Tel.:  |713)  528-0338 
Fax;  (713)  528-0722 


CIRCLE  082  ON  READER  SERVICE  CARD 


IS  YOUR  COMPUTER  A  WIMP? 

ASL  Eliminates  the  Wimp  Factor!      Upgrade  these  PCs  Today... 


AT&T  6300 
Zenith  248 
Zenith  XT 

COMPAQ  luggable 
COMPAQ  Desk  pro 
AST  Premium  286 
NEC  Powermate 


Olivetti 

Xerox 

Wang 

IBM  K/XT/AT 

...and  many  other 
K/XT/AT  compatibles 


-^p^cv^  OQAr^Ye  /iPAHYe  /fPAnV) 

Made  in  USA    2  Year  Warranty    Free  Installation 


Our  "  '    '  TM  Jii^Qct  replacement 

motherboards  give  new  life  to  your  old  PCs 


The  Transformer  universal  passive 
backplane/CPU  card  set  directfy 

replaces  tfie  original 
nvjtKerboard. 

I  Transform  PCs  from 
different  vendors  and 
eliminate  networking 
incompatibility. 


Systems! 


I 


386sx/386ox/4S6dx/486ox2 
Fully  HAV  and  S/W  compatible 
Passive  Backplane  Card 
CPU  cord 
ID  Parallel  Port 
(2)  Serial  Porh 
Floppy  disk  controller 
IDE  hard  disk  controller 

Up  to  32  MB  RAM  -  a 

n79i2  Mitcfieii  Street,  Irvine,  CA  92714  CALL:  714/252-0117     FAXl  714/252-0887 

CIRCLE  359  ON  READER  SERVICE  CARD 


ASL 


386DX  25/33  or  486DX 
and  486DX2 
Passive  Backplane 
UL  and  FCC-B  approved 
Mode  in  USA 

OEMs  and  Dealers  welcome 


COMING  SOON 

Lightning  VGA 

The  Windows 
accelerator  board 
you've  been 
waiting  for. 


A  Alpha  Systems  Lab 


Service  is  a  snap! 


Call  For  Prices. 


Solutions 


TUTOR 


UMBFILES  and  Memory  Managers:  Using  this  utility 
with  QEMM-386  and  386Max  Understanding 
EXE2BIN:  Why  this  utility  isn't  useful  for  everyone. 


UMBFILES  and  Memory  Managers 

Several  readers  have  contacted  me  on  PC 
MagNet  to  ask  if  my  UMBFILES  utility, 
which  appeared  in  PC  Magazine's  No- 
vember 26,  1991.  Utilities  column,  can  be 
used  with  Quarterdeck's  QEMM-386 
and  Qualitas's  386Max  memory  manag- 
ers. It  can.  if  you  have  the  latest  release 
of  your  chosen  memory  manager 
(QEMM-386.  Version  6.0.  or  386Max. 
Version  6)  and  you're  currently  running 
DOS  5.0.  You'll  need  to  make  a  minor 
configuration  change  first,  though. 

UMBFILES  increases  the  largest  exe- 
cutable program  size  under  DOS  5.0  by 
moving  most  of  the  system  file  table  (the 
data  structure  in  which  DOS  stores  infor- 
mation about  open  files)  to  upper  mem- 
ory. To  use  it  with  QEMM-386  6.0  (or 
ORAM.  Version  2.0,  Quarterdeck's 
QEMM-like  memory  manager  for  non- 
386s),  you  must  add  the  statement  DOS= 
UMB  to  CONFIG.SYS.  (If  your  CON- 
FIG.SYS contains  the  statement  DOS= 
HIGH,  replace  it  with  DOS=HIGH. 
UMB  rather  than  adding  another  line.) 

Why  the  change?  When  you  specify 
DOS=UMB.  DOS  5.0  assumes  control  of 
the  UMBs  created  by  the  upper  memory 
manager,  making  them  available  to  appli- 
cation programs  via  the  operating  sys- 
tem's memory  management  API  (appli- 
cation program  interface).  Specifically. 
DOS  can  allocate  UMBs  it  controls  to 
programs  that  call  its  function  48h. 

Without  the  DOS=UMB  statement. 
DOS  answers  the  request  from  a  program 
with  an  error  code  claiming  no  UMBs  are 
available.  UMBFILES  uses  function  48h 
to  allocate  a  UMB  for  the  system  file  ta- 
ble, though.  If  CONFIG.SYS  lacks  the 
line  DOS=UMB,  UMBFILES  can't  allo- 
cate the  memory  it  needs. 


BY  JEFF  PROSISE 

When  you  specify  DOS=UMB,  DOS 
sets  up  a  chain  of  MCBs  (memory  control 
blocks)  in  upper  memory  similar  to  the 
ones  it  sets  up  in  low  memory.  Fortu- 
nately, this  has  no  appreciable  impact  on 
QEMM-386.  The  product's  LOADHI 
utilities  (LOADHI.COM  and  LOADHI 
.SYS)  recognize  the  situation  and  adjust 
the  methods  they  use  to  load  TSRs  and 
device  drivers  high. 

Specifying  DOS=UMB  also  gives  you 
the  option  of  using  DOS  5.0's  LOAD- 
HIGH  and  DEVICEHIGH  commands 
to  load  TSRs  and  device  drivers,  al- 
though there's  no  obvious  reason  to  use 
DOS's  commands  in  place  of  QEMM- 
386's  more  powerful  LOADHI.COM 
and  LOADHI.SYS. 

386Max  doesn't  like  the  DOS=UMB 
statement,  but  there's  another  way  to 
configure  Version  6  (or  BlueMax)  for 
compatibility:  the  undocumented  DOSS 
switch.  Loading  386MAX.SYS  with  a 
DOS5  switch  in  your  CONFIG.SYS 
makes  UMBs  managed  by  386Max  avail- 
able through  DOS  function  48h.  enabling 
UMBFILES  to  acquire  the  memory  it 
needs.  Don't  look  for  this  in  the  386Max 
Reference  Guide:  it's  not  mentioned. 
Perhaps  Qualitas  will  document  it  in  a  fu- 
ture release. 

If  you  don't  have  Version  1.2  of 
UMBFILES.  you  can  download  UMB- 
FIL.ZIP  from  Library  2  (PCMag  Utils) 
of  the  Utilities/Tips  Forum  on  PC  Mag- 
Net.  Or  send  us  a  postcard  with  your 
name  and  address  and  we'll  send  it  to  you 
on-disk.  Version  1.1  fixed  a  subtle  prob- 
lem that  caused  the  MEM  /C  command 
to  report  erroneously  the  amount  of  up- 
per memory  reserved  for  DOS.  Version 
1.2  eliminates  a  bug  that  sometimes 
caused  system  crashes  if  UMBFILES  was 
unable  to  allocate  a  sufficient  amount  of 


upper  memory  for  itself.  Also, 
UMBFILES  now  appears  in  the  upper 
memory  section  of  the  report  generated 
by  the  MEM  /C  command;  it  didn't  in 
Version  1.0. 

One  final  note  regarding  the  interac- 
tion between  UMBFILES  and  Windows: 
Some  users  report  that  Windows  will  not 
start  in  386  Enhanced  mode  unless 
FILES=  is  set  to  10  or  above.  The  prob- 
lem is  not  universal;  I  haven't  been  able 
to  duplicate  it.  Nor  is  it  unique  to 
UMBFILES.  Some  QEMM-386  users  re- 
port the  same  problem  with  Quarter- 
deck's FILES.COM  utility,  which,  hke 
UMBFILES,  relocates  the  system  file  ta- 
ble to  upper  memory.  If  you  experience 
a  similar  problem,  try  increasing  your 
FILES=  setting  by  increments  of  1  or  2 
until  you  arrive  at  a  value  that  works. 

Deleting  RIes  with  Spaces 

When  saving  a  program  recently,  I  inad- 
vertently put  a  space  in  the  name,  which 
DOS  willingly  accepted.  The  file  shows 
up  when  I  type  DIR,  but  I  can't  edit  or 
delete  it.  It's  large,  so  I'd  like  to  get  rid 
of  it.  But  how? 

Bernardo  Bade 
New  South  Wales,  Australia 

►  PC  MAfiAZINE  Deleting  a  file  with  a 
space  in  its  name  is  the  oldest  trick  in  the 
book,  but  one  that  bears  repeating.  The 
file  functions  in  the  DOS  kernel  let  pro- 
grams create  files  with  spaces  in  their 
names.  COMMAND.COM,  however, 
uses  the  space  character  as  a  delimiter  (a 
character  that  separates  parameters  on 
the  command  line).  If  you  try  to  delete 
a  file  named  SPC  FILE  by  typing: 

DEL  SPC  FILE 
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SOLUTIONS 

Tutor 


Format  of  the  CLOCKS  Data  Packet 


Days 

Days 

Svcondt 

of 

Hours 

Miniitos 

■lapsed 

elapsed 

seconds 

(high) 

(low) 

fl^rs  1:  DOS  communlcatas  with  the  CLOCKS  device  driver  using  the 
6-byta  data  packet  with  the  format  shown  here. 


a  directory  entry.  Additionally,  CLOCKS 
is  called  when  you  execute  DATE  or 
TIME  from  the  command  line. 

DOS  communicates  with  the 
CLOCKS  driver  using  the  6-byte  data 
packet  diagramed  in  Figure  \.  The  first 
two  bytes  designate,  in  low  byte/high  byte 
format,  the  number  of  days  that  have 
elapsed  since  January  \,  1980.  Bytes  2 
through  5  specify  the  current  time  in  min- 
utes, hours,  hundredths  of  seconds,  and 
seconds. 

DOS  sets  the  time  and  date  by  formu- 
lating a  data  packet  and  sending  it  (via 
direct  calls  to  the  driver's  strategy  and  in- 
terrupt routines)  to  the  CLOCKS  driver. 
Conversely,  to  read  the  current  time  and 
date,  the  system  reads  a  data  packet  from 
the  driver,  converting  the  values  it  re- 
ceives into  a  calendar  date  and  hours, 
minutes,  and  seconds. 

Underetandlng  EXE2BIN 

In  an  attempt  to  shrink  some  of  the  .EXE 
files  on  my  hard  disk,  I  tried  converting 
them  to  .COM  format  using  EXE2BIN, 
but  it  replied  that  the  files  could  not  be 
converted.  Why  not? 

Khia  Nou 
Boston,  Massachusetts 


the  segment  of  the  PSP, 
DOS  reads  the  program 
image  from  disk  into  mem- 
ory just  above  the  PSP.  It 
then  sets  the  IP  register  (in- 
struction pointer  register, 
which  holds  the  address  of 
the  next  CPU  instruction  to 
fetch  and  run)  to  lOOh  and 
executes  the  code. 

To  make  the  uncompli- 
cated load-and-execute  process  possible, 
.COM  programs  must  fit  several  criteria. 
They  can  contain  only  one  code  segment, 
and  the  first  executable  instruction  must 
appear  at  offset  lOOh.  By  contrast,  an 
.EXE  file  may  contain  multiple  segments 
and  the  starting  point  (designated  by  ini- 
tial values  for  CS:IP  stored  in  the  .EXE 
file  header)  may  be  anywhere  in  the  pro- 
gram. Also,  a  .COM  file  can  run  without 
modification  no  matter  where  it's  loaded 
in  memory.  DOS  alters  certain  parts  of 
an  .EXE-formatted  program  when  it's 
loaded  to  resolve  references  to  addresses 
in  memory  that  are  not  defined  until  the 
program  is  loaded. 

The  bottom  line  is  that  EXE2BIN  will 
only  convert  an  .EXE  file  to  a  .COM  file 
if  the  .EXE  file  meets  the  stringent  re- 
quirements of  the  simpler  .COM  format. 
Most  .EXE  files  do  not. 

DOS  includes  EXE2BIN  so  that  pro- 
grammers may  convert  their  .EXE  files 
into  .COM  files — provided,  of  course, 
that  they  wrote  their  programs  to  fit  the 
.COM  format.  EXE2BIN  is  of  little  or  no 
use  to  nonprogrammers,  though.  It's  one 
of  those  obscure  DOS  utilities  that  the 
vast  majority  of  PC  users  will  never  have 
a  need  for  but  that  certain  people 
couldn't  do  without.  □ 


COMMAND.COM  will  think  you're  try- 
ing to  remove  two  files:  SPC  and  FILE. 
In  DOS  5.0,  you'll  receive  the  error  mes- 
sage "Too  many  parameters"  and  the  file 
will  remain  unaffected. 

To  delete  a  file  containing  a  space  in 
its  name,  use  the  ?  wildcard  character.  To 
erase  SPC  FILE,  for  example,  type: 

DEL  SPC7FILE 

Be  careful  that  no  other  files  exist  that 
match  this  specification.  If  you  have  DOS 
4.0  or  later,  you  can  avoid  accidental  de- 
letions by  using  the  DEL  command's  /P 
switch  to  have  DOS  prompt  you  for  veri- 
fication before  deleting  each  file. 

The  DOS  Clock 

On  January  1  of  this  year,  we  discovered 
that  the  internal  clock  on  our  Olivetti 
M24  PC  had  wrapped  around  to  January 
1,  1984,  apparently  because  December 
31,  1991  was  the  highest  it  could  go.  A 
local  dealer  supplied  us  with  a  device 
driver  called  CLOCK.SYS  that  corrects 
the  deficiency,  presumably  by  replacing 
the  DOS  CLOCKS  device  driver.  Now 
I'm  curious  about  CLOCKS.  Can  you 
please  explain  how  and  when  DOS  uses 
the  driver,  as  well  as  the  format  of  the 
data  passed  to  it? 

R.  E.  Zobell 
Calgary,  Alberta,  Canada 

►PC  MAGAZINE  CLOCKS  is  one  of  the 
resident  device  drivers  DOS  installs  each 
time  it  starts,  along  with  NUL,  CON, 
PRN,  and  others.  CLOCKS  provides  the 
interface  between  DOS  and  the  system's 
real-time  clock,  which  is  responsible  for 
maintaining  a  record  of  the  current  date 
and  fime.  Bit  3  (the  CLOCK  bit)  in  the 
driver's  device  attribute  word  identifies 
the  system's  clock  device  driver,  just  as 
bit  4  identifies  the  console  device  (CON), 
bit  2  identifies  the  NUL  device,  and  bits 
1  and  0  identify  the  standard  output  and 
standard  input  devices,  respectively. 

DOS  uses  the  CLOCKS  driver  any- 
time it  needs  to  get  or  set  the  current  date 
or  time.  The  DOS  Get  and  Set  System 
Date  functions  (2Ah  and  2Bh)  invoke  the 
CLOCKS  driver,  as  do  the  Get  and  Set 
System  Time  functions  (2Ch  and  2Dh). 
DOS  also  consults  CLOCKS  when  it 
needs  the  current  time  and  date  to  stamp 
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►  PC  MAGAZINE  Most  PC  users  aren't 
even  aware  that  EXE2BIN  exists.  Fewer 
still  understand  what  it  does.  Here's  the 
lowdown  on  the  mysterious  command 
and  why  it's  only  useful  to  programmers. 

Since  Version  1.0,  DOS  has  supported 
two  executable  file  formats:  .COM  and 
.EXE;  .COM  is  the  simpler  of  the  two. 
Executable  files  with  a  .COM  extension 
appear  in  memory  exactly  as  stored  on- 
disk.  To  load  a  .COM  file,  DOS  builds 
a  PSP  (Program  Segment  Prefix) — a  256- 
byte  data  structure  that  it  places  in  front 
of  every  program  it  loads  and  executes. 
After  setting  all  four  segment  registers  to 


ASK  THE  TUTOR 

The  Tutor  solves  practical  problems 
and  explains  techniques  for  using 
your  hardware  and  software  more 
productively.  Questions  about  DOS 
and  systems  in  general  are  answered 
here.  Send  your  question  to  Tutor, 
PC  Magazine,  One  Park  Ave.,  New 
York,  NY  10016,  or  upload  them  to 
PC  MagNet  (see  page  12  for  instruc- 
tions). We  regret  that  we  cannot  ac- 
knowledge submissions  or  answer 
questions  individually. 


Ct. 


IBM  L40  386  SX  is  now  exclusively  from  USA  FLEX! 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


2400/9600  Data/Fax  Modem 

Additional  Memory  

OS/2®2.0  Installed  

Windows  3.1  Installed  


CALL 
CALL 
.«149 
...«69 


1  Year  "World  Class"  IBM  On-Site 

Service  *49 

Ask  your  sales  consultant  for  additional  IBM 
Notebook  accessories,  such  as,  a  second  serial 
adapter,  a  Trackpoint  pointing  device,  a  quick 
charger  and  a  car  battery  adapter. 


Now  get  IBM  quality,  performance, 
and  technology  at  an  INCREDIBLE 
price! 

The  IBM  PS/2®L40  SX  is  the  notebook 
of  choice  for  mobile  professionals  who 
need  speed  and  large  storage  capacity  in 
a  small,  lightweight  portable.  With  its 
full-size,  "Seiectric"  style  keyboard,  80 
MB  hard  drive,  famous  IBM  service 
and  a  ^1,299  price,  you  won't  find  a 
better  VALUE! 


A  IBM  L40  386  SX 

■  20MHz  386  SX  Microprocessor 

■  2  MB  Memory,  Expandable  to 
18  MB 

■  80  MB  Hard  Drive 

■  1.44  MB  Floppy 

■  84  Key  Seiectric  Touch  Keyboard 
With  Full  Size  Keys  and  Standard 
Key  Spacing,  Plus  Attachable  17 
Key  Numeric  Keypad 

■  10"  Diagonal  Black-On-White, 
640  X  480  VGA  With  Up  To  32 
Grey  Scales 

■  Preloaded  DOS  5.0 

■  7.7  lbs  including  Battery 

■  FREE  Carrying  Case 

■  3  Hour  Battery  life 

■  Toll-Free  Technical  Support 
Direct  From  IBM 

■  One  Year  Limited  Warranty 

■  Helpware^ — Total  Customer 
Satisfaction  From  IBM 

FOR  ONLY... 

$1299 

For  the  first  time  you  can  get  a  genuine 
IBM  notebook  combined  with  the  ea.se 
and  convenience  of  ordering  direct  from 
USA  FLEX.  Since  1977,  USA  FLEX 
has  remained  steadfast  in  our  commitment 
to  providing  the  BEST  products,  the  BEST 
service  and  the  BEST  prices.  So  it's  no 
surprise  that  we  were  chosen  as  the  FIRST 
direct  marketer  to  offer  you  an  IBM 
product  at  a  price  you  didn't  think  was 
possible.  Call  today  and  let  USA  FLEX 
change  the  way  you  think  about  IBM! 


1  f-«9'A' 


1-800-959-3539 


TO 
ORDER 

Vd\  (708)  351-7204 
Government  and  Kducalion  I -800-767-0 1 5.V  Habia  Kspanol  I ■800-872-469 1 
RriKhton  Drite.  BImiminKdale.  M.  AflKW 


Save  on  Shipping,  Too! 
For  (>nl\  M4.95  «e'll  ship  vour  IBM  PS/2 
1.40  S\  with  K  \S  r.  RKI.I  vm.K.  H;i)KX» 
Kconomx  Two-Da)"^'  l)t'li\er_v  Service. 

I  Asli  your  sales 
consultant  Tor  details.) 
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Performance,  Power  and  Price...  The  Flex 


Designed  to  meet  the  most  demanding 
workload  and  built  from  the  highest  quality 
components,  the  Flex  386  and  486  Systems  have 
earned  a  well-deserved  reputation  for  remarkable 
price  and  performance. 

Every  component  of  your  Flex  386  or  486 
system  from  motherboard  to  monitor  is  painstakingly 
assembled  and  fully  tested  to  ensure  total 
compatibility.  Then,  after  your  system  is  built,  it  is 
burned  in  for  a  full  24  hours  before  it  is  shipped. 

Quality  components  and  exacting 
manufacturing  and  testing  are  only  part  of  the  story. 
Behind  each  and  every  Flex  system  is  a  service  and 
support  staff  that  is  there  to  help  you  whenever  the 
need  arises.  Call  today.  Find  out  why  USA  Flex  is 
your  best  value. 


Every  Flex  System  Comes  Standard  With. 


Super  VGA  1024  x  768  "Flex Vision"  14" 
Monitor 

Super  VGA  Card  with  1  MB  Memory 
1.2  MB  and  1.44  MB  Floppy  Disk  Drives 
101  "FlexKey"  Keyboard 
2  Serial  and  1  Parallel  Port 
Flexware  Software  Bundle  Included 


/III/ 


III    I    I    I    I  I --I  t- 


INCLUDED  Bsr^ 
FREE  WITH 
EVERY 
SYSTEM! 

FREE  Microsoft*  Windows®3. 1  and  Mouse 

FREE  Microsoft®  DOS®  5.0 

FREE  PFS:  WindowWorks^^  Software 

(Word  Processor,  Spreadsheet,  Data  Base) 
FREE  30  Day  "NO  RISK"  Money  Back  Guarantee 
FREE  24  Hour  Toll  Free  Technical  Support 

7  DAYS  A  WEEK! 
FREE  Parts  Replacement  via  Federal  Express 
FREE  On-Site  Service  for  Unusually  Difficult  Problems 
FREE  One  Year  Parts  and  Labor  Warranty 


MICROSOFT. 
WINDOWS™ 

READY-TO-RUN 


r 

  "  1 — 1 

m 

1 

- 

r'  i 

386  &  486  Solutions. 

Flex  386SX  33MHz  ^1299 

■  80386SX  33MHz  Microprocessor 

■  105MB  Hard  Drive  with  2MB  RAM 

■  14"  Flex  Vision  Interlaced  Monitor,  SVGA  card  with  I  MB  Memory 

■  FREE  DOS  5.0  &  Windows  3.1 

■  PFS:  WindowWorks^"  -  One  easy  to  use  integrated  package 

Flex  386DX  33MHz  with  64K  Cache ....  ^1499 

■  80386DX  33MHz  Microprocessor 


105MB  Hard  Drive  with  4MB  RAM 

14"  FlexVision  NI  Monitor.  SVGA  card 

with  1  MB  Memory 

FREE  DOS  5.0  &  Windows  3.1 

PFS:  WindowWorks™  -  One  easy  to  use 

integrated  package 


"Th*  OM  tMllC 
thatlM't 
MtetanUal 
aboMt  tiM  Ftox 
3M/33MHZ 
Cmckm  is  tts 


Compuler  Buyer's  Guide  and 
Handbook.  May  IW2 


Flex  386DX  40MHz  with  64K  Cache ....  ^1549 

■  80386DX  40MHz  Microprocessor 

■  105MB  Hard  Drive  with  4MB  RAM 

■  14"  FlexVision  NI  Monitor,  SVGA  card  with  I  MB  Memory 

■  FREE  DOS  5.0  &  Windows  3. 1 

■  PFS:  WindowWorks^*^  -  One  easy  to  use  integrated  package 

Flex  486SX  25MHz  with  64K  Cache  ....  ^1649 

■  80486  25MHz  Microprocessor 

■  105MB  Hard  Drive  with  4MB  RAM 

■  14"  FlexVision  NI  Monitor,  SVGA  card  with  1  MB  Memory 

■  FREE  DOS  5.0  &  Windows  3.1 

■  PFS:  WindowWorks^^  -  One  easy  to  use  integrated  package 

Flex  486DX  33MHz  with  64K  Cache....  ^1899 

■  80486DX  33MHz  Microprocessor 

■  105MB  Hard  Drive  with  4MB  RAM 

■  14"  RexVision  NI  Monitor,  SVGA  card 
with  I  MB  Memory 

■  FREE  DOS  5.0  &  Windows  3.1 

■  PFS:  WindowWorks™  -  One  easy  to  use 
integrated  package 

Flex  486DX2  50MHz  with  64K  Cache ..  ^2299 

■  80486DX2  50MHz  Microprocessor 

■  210MB  Hard  Drive  with  4MB  RAM 

■  14  *  FlexVision  NI  Monitor.  SVGA  card  with  I  MB  Memory 

■  FREE  DOS  5.0  &  Windows  3.1 

■  PFS:  WindowWorks™  -  One  easy  to  use  integrated  package 

Flex  486  EISA  33MHz  with  128KCache^2599 


-USA  Flax's     o  . 
♦••/S3:  J^y** 
Top  Star 
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THE  AWARD  WINNING 
LINE  OF  FLEXNOTE 
NOTEBOOKS! 


POWER 

PERFORMANCE 
PORTABILITY 
PRICE 
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Every  FlexNote  Comes  Standard  With. 


2  Year  Warranty! 

2MB  RAM  standard 
3.5"  1.44  MB  Roppy  Drive 
I  Parallel,  I  Serial.  &  I  Mouse  Port 
Super  Fast  VGA  Graphics 
Full  Size  85  Key  Keyboard 
PLUS... 

FREE     Microsoft*  DOS  5.0 
FREE     Microsoft  Windows  3.1 
FREE     PFS:  WindowWorks™ 
Word  Processor,  Spreadsheet  & 
Database  all  in  one! 
FREE  Carrying  Case 
FREE  Pen  Mouse 
The  perfect  companion  ^ 
for  your  FlexNote  ^ 


80486  33MHz  Microprocessor 
210MB  Hard  Drive  with  4MB  RAM 
14"  FlexVision  NI  Monitor,  SVGA  card  with  1  MB  Memory 
FREE  DOS  5.0  &  Windows  3. 1 

PFS:  Window Works^**  -  One  easy  to  use  integrated  package 


1 


NKW  AT  USA  FLK\! 
Special  money  saving  rates  on  FEDEX*Econoniy 
Two-Day*"^  Delivery  Service 


ORDER  1-800-800-4395 

Fax  (708)  351-7204 
Govcrnmcni  and  Education  1-800-767-0153,  Habia  Espanol  1-800-872-4691 
471  Brighton  Drivt.  Bloomingdak.  IL  60108 


OPEN 
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9  AM  .  to  4  P  M 
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The  Intd  Logo  b  a  rtgblcml  trwienwrk  of  Intel  Corporation.  All  products  or  scrvlcn  ore  kicnilflcd  b,v  the  trademorlu  or  service  marlis  of  their  respective  companies.  Specific 
Mftwart  dactuwnlatloa  nmf  iUltr  tnm  dnl  WiMrattd.  All  prices  are  subject  to  chanfe  without  notke.  Shippiug  and  haadllat  arc  addW— «l, 
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iiaterial 


I  N  fj  [)  V  I  5  I  O  N 

15"  MAG  Monitor  and  ATI 
Video  Card  Bundle 


*999 


MA(rMX15&U 


MAQ  InnoVlslon's  IS"  MXISF 

Multi-frequency  Color  Monitor   

•  1280  X  1024  Non-interlaced  MBBUI 

•  Rat  Square  Tube  with  INVAR       I  I 
shadow  mask  and  non-glare  etched  screen 

•  .28mm  Dot  Pitch 
ATI  Graphics  ULTRA 

•  1  MB  VRAM  •  OEM  box  and  manual 


«8 

12"  Amber  Mono,  720  X  350   •W 

14"  ML4571,  White  VGA,  640  x  480  ••» 

14"  CVL4955,  .41mm,  640  X  480  *tlM 

14"  SM  2.  .39mm,  1024  X  768  Int  *249 

14"  SM  3,  .28mm,  1024  X  768  Int  *2»» 

14"  SM  3n,  .28mm,  1024  X  768  Nl  •*•» 

15"  SM  15,  .28mm,  1024  X  768  Nl  H99 

XT'  SM  4,  .31mm,  1024  X  768  Nl  "Tt* 

14"  MS  2A,  .31mm,  800  X  600  •»»» 

15"  MS  3PQx,  .28mm,  1024  X  768  Nl  *M» 

15"  MS  4FQ*,  .28mm,  1024  X  768  Nl  *7ra 

17"  MS  5FG*,  .28mm,  1280  x  1024  Nl .. 

21"  MS  6FG*,  .28mm,  1280  x  1024  Nl ..  *a79» 

•with  AccuColor  Control 


14"  C1381I,  .28fnm.  1024  x  768  Int  •324 

14"  C139S,  .28mm,  1024  x  768  Nl  •44» 

14"  5468,  .28mm.  1024  X  768  Int  

14"  5468NI,  .28mm,  1024  X  768  Nl  •3M 

17"  1760  ProScan,  .28mm,  1024  X  768  Nl  ••29 


CTX 


15"  Microprocessor  based,  Multl-freq.  Color 
.28mm,  1280  X  1024  Nl  H9» 

SONY 

14"  CPD-1304-  .25mm.  1024  x  768  Nl ....  ••St 
17"  CPIV1604S  -  .25mm,  1024  x  768  Nl  *104» 


HEC 

14"  MS  6S2A  Dl-NECGS2Afi  ••• 

1  year  warranty  for  GS2A  99CVVU15  *tK 

14"  MS  2A  D1-NEC2A-R  *2M 

15"  MS  Plus  Dl-NECPLUS4i  •2»» 

14"  MS  3D  Dl-NECacm  *9»9 

16"  MS  4D  Dl-NECAOK  ••4* 

*1  year  warranty  2A/Plus/3D/4D  99CW30 ...  ••0 

20"  MS  50  Dl-NECSCm  •14** 

*1  year  warranty  for  5D  99CWU1S  •« 

SONY 

14"  CPD-1302  D1S1302  R  •4*9 

14"  CPD-1304  D1-S1304-R  ••2» 

♦1  year  warranty  for  1302/1304   ••• 

12"  Amber  flat  8WAM2565  

14"  Whtte  flat  Bm^457l  ••• 

14"  CGA  Color  BW-1464W  ••• 


Top  Quality  Peripherals 


T2200SX  •  lntel80386™SX 
20MHz  W/80MB  HO  &  2MB  RAM 
PC22-PA1025U  


T3300  SL  -  lntel386™SL  25MHz  W/80MB  HD. 
64K  Cache  &  2MB  RAM  PC23PA1066U ....  •2549 
T3300  SL  -  lntel386™SL  25MHz  W/120MB  HD. 
64K  Cache  &  2MB  RAM  PC23^A1067U ....  •^TM 

T4400SX  -  lntel486™SX  25MHz  W/80MB  HD. 
8K  Cache,  2MB  RAM  &  LCD  Display 

PC24-PA1102U  •2979 

T4400SX  -  lntel486™SX  25MHz  w/BOMB  HD. 
8K  Cache,  2MB  RAM  &  Gas  Plasma  Display 

PC244'A1102UW  ^3249 

T4400SX  -  lntel486™SX  25MHz  w/BOMB  HD. 
8K  Cache.  2MB  RAM  &  Color  Display 

PC24^A1102UX  •4789 

T4400SX  -  lntel486™SX  25MHz  W/120MB  HD, 
8K  Cache.  2MB  RAM  &  LCD  Display 

PC24^A1103U  *3249 

T4400SX  -  lntel486™SX  25MHz  W/120MB  HD, 
8K  Cache.  2MB  RAM  &  Gas  Plasma  Display 

PC244>A1103UW  •3499 

T4400  SX  -  lntel486™SX  25MHz  W/120MB  HD. 
8K  Cache,  2MB  RAM  &  Color  Display 
PC24^A1103UX  ^4999 

T6400  SX  -  Intel486"*  SX  25MHz  W/120MB  HD, 
8K  Cache,4MB  RAM  &  Gas  Plasma  Display 
PC24-PA1560U  •42S9 


T6400  SX  -  lntel486™25MHz  W/120MB  HD, 
8K  Cache.4MB  RAM  &  Color  Display 

PC24PA1560UX  •9599 

T6400  DX  -  Intel486™  33MHz  W/200MB  HD. 
8K  Cache,4MB  RAM  &  Gas  Plasma  Display 

PC24PA1601U  •5199 

TG400  DX  -  Intel486™  33MHz  W/200MB  HD. 
8K  Cache,4MB  RAM  &  Color  Display 
K24^A1601UX  '7599 


5  TB  Systerm.  Inc 


WIND/X  Windows 
Accelerator  Board  1MB 

D1-S3VGA  


•24» 


mm  o  1 A  M  o  N  o     SpeedSTAR'"  24  Hl-Color 

•  X  "  '  "      "           VGA -1MB 

Dl-DSS/lMB/24   •!•» 

Stealth  VRAM  -  IMBOl-DSr/lMS  •249 

ProOeslgner  ll/s  -  1MB 

Dl-ORCH/PRO  

•IM 

A 

ORCHID 

FarenheM  1280  •  1MB 

D1-C1395  

•299 

ATI  VGAWONDER  XL"*  -  1MB 

Dl-AV/WDRXL   *iMa 

ATI  GRAPHICS  ULTRA"*  -  1MB  VRAM 
Dl-AV/G/ULT  •429 

Sound  Blaster  PRO  DISLASTER-P. 
Sound  Blaster  1.5  Dl-BLASTER  


•199 
•119 


MODEL 

INTEL 

IIT 

80287-8 

8-10  MHz 

•99 

•89 

80287-10 

lOMHz-i- 

•99 

*M 

80387-SX 

16MHz 

•129 

••9 

80387-SX 

20  20MHz 

•199 

•99 

80387  16 

16MHz 

•199 

•129 

80387-20 

20MHz 

•199 

•129 

80387-25 

25MHz 

•199 

•129 

80387-33 

33MHz 

•199 

•129 

80387-40 

40MHz 

N/A 

•1T9 

IBM''  LASER  PRINTERS 

BY  LEXM,\RK'" 

LaserPrinter  E  ■  5  ppm.  10  fonts.  512K.  300  dpi 

4019E01    NEW  LOW  PRICE  '749 

LaserPrinter  •  10  ppm.  10  fonts.  512K.  300  dpi 
4019O01  *1399 


LaserPrinter  5E  -  5  ppm.  26  fonts.  1MB.  300  dpi 

4029010  •999 

LaserPrinter  6  -  6  ppm.  27  fonts.  1MB.  300  dpi' 

4029020  »1299 

UserPrinter  10  ■  10  ppm,  27  fonts.  1MB.  300 

dpi  •  4029030   •1549 

LaserPrinter  lOL  ■  10  ppm.  27  fonts.  1MB.  300 

dpi  •  4029040   •1999 

•EiD  up  to  600  dpi  with  the  addition  of  5MB  »  PostScript 

IBM*  DOT  MATRIX  PRINTERS B<rLRXM,\RK~ 

Model  2380  Ncarr..  240  X  144  dpi.  320  cps. 

65-NLQ.  4  fonts  2380001  *329 

Model  2381  WK:arr..  240  X  144  dpi.  320  cps. 

65-NLQ.  4  fonts  2381001   .  ^489 

Model  2390  N-carr..  360  dpi.  200  cps. 

60  LQ.  8  fonts  2390001   ^329 

Model  2391  W-carr..  360  dpi.  200  cps, 

60  LQ.  8  fonts  2391001    '459 

IBM*  PORTABLE  PRINTERS  BY  LRXM^VKK"' 

2.5  lbs.  with  battery.  360  dpi.  battery  operated. 
53  LQ.  1  year  Lexmark'"  Express  Service 
Black  5183010  or  White  5183020  ^349 

EPSO^'  LASER  PRINTERS 

ACTION  LASER  II 

6  ppm,  14  fonts,  300  dpi,  512K  •999 

EPL-8000 

10  ppm.  14  fonts.  300  dpi.  1MB  •1299 

EPL-7500  PS 

6  ppm,  35  fonts,  300  dpi,  512K  •1849 

EPSOh  DOT  MATRIX  PRINTERS 

LX-810  N-carr.,  240  X  216  dpi,  3  fonts  175 

AP  3250  N-carr.,  360  dpi,  6  fonts   •229 

FX-850  N-carr..  240  X  216  dpi,  3  fonts  •294 

FX-1050  W-carr..  240  X  216  dpi,  3  fonts  ..  »389 

LQ-S70  N-can..  360  dpi.  12  fonts  •294 

LQ-1070  W-carr..  360  dpi,  12  fonts   •379 

LQ-870  N-can.,  360  dpi.  12  fonts   '439 

LO-860  Color  N-carr.,  360  dpi,  4  fonts  •584 

LQ-1170  W-carr.,  360  dpi,  12  fonts  *894 

LQ-2550  Color  W-carr..  360  dpi,  8  fonts  ..  ^874 
DFX-5000  W<;arr.,  240  X  216  dpi, 

533*  cps,  SaNLQ,  3  fonts   •1,279 

DFX-8000  same  as  DFX-5000  with 

1066*  CPS  and  192-NLQ  •2,184 

•Super  draft  mode 


rdinal 


•89 
•99 


Int.  2400  Baud  w/Bitcom  MNP  Dl-FTMC  . 

Ext.  2400  Baud  D1-24DTMC  

Int.  2400  Baud  V.42  bis,  MNP  D1-48FTM  ^99 

Ext.  2400  Baud  V.42  bis,  MNP  Dl-48DrM... ^119 
Int.  9600  Baud  V.42  bis,  MNP  D1-96FTM  ....  ^279 

Ext.  9600  Baud  V.42.  MNP  D1-96DTM  ••29 

Int.  9600  Baud  V.32.  MNP  D1-9650V32  •279 

Int.  24/96  Send/Receive  Fax  Modem 

w/nashfax  di  win24SR  ^109 

Int.  24/96  Send/Receive  Fax  Modem 

w/V.42  bis.  MNP  Dl-C2496^2  •H9 

Int.  2400  Baud  Modem  9600  Send/ 

Receive  Fax  D1-MB2296SR  ^99 

Ext.  14,400  V.32  bis  Fax/Modem 

w/Turtx)  Fax  V.42  bis,  MNP  D1-C14.4E  ••49 


IBM  is  a  r«^t9rwl  'radtnurtt  of  IntomatioMi  BuiiitMS  Machktvs  Corporatlen 
and  iMMl  undor  Mc«fM*.  Laamarfc  !•  a  tFMl>iiiarti  of  Loxmwfc  Intwnattonal.  Inc. 


For  Over  15  Years! 


SEC  LASER  PRINTERS 

SItentwriter  Model  95  - 

PostScript  printer,  6  ppm.  35  scalable  Adobe 
fonts,  14  bitmap  fonts,  8  scalable  HP  fonts, 
300  dpi,  2MB  and  built  in  env.  feeder ....  *1399 

HEC  DOT  MAIMX  PRirOERS 
24-Ptn  Pktwrttai'  Prtnten  wtth  360  DPI 

P3200  N-carr.,  8K.  up  to  216  CPS  *12» 

P3300  W-carr.,  8K,  up  to  216  CPS  *32» 

P6200  ^4^;arr.,  80K,  up  to  300  CPS  *409 

P6300  W-can-.,  80K.  up  to  300  CPS  *«2» 

P9300  W-carr..  80K,  up  to  400  CPS  *«29 

:  Canon  BUBBLC  jet  PORTABIE  PRUnERS 

BJ-Ktex  360  dpi,  37K,  6  fonts.  142  ops  ..  •31» 
BJ^OO  N«arr.,  360  dpi,  30Kb,  3  fonts, 

600  cps  MM 

Bi-330  W<arr.,  360  dpi,  30Kb,  3  fonts,  600 
cps  *8n 


DOT  MATRIX  PRINTERS 

NX-lOOl  Multifont  -  9  pin,  5  resident  fonts, 

up  to  ISOcps  in  draft  *1M 

NX-2420  Rainbow  -  7  color  printing,  24  pin, 
7  fonts,  up  to  250  cps  in  draft  *499 


•S2S 


KX-P4410 

5  ppm.  28  fonts.  300  dpi,  512K  

KX-P4430 

5  ppm,  28  fonts,  300  dpi,  1MB  

KX-P4450I 

11  ppm,  28  fonts,  300  dpi,  512K... 
KX-P445S  PS 

11  ppm,  39  fonts,  300  dpi,  512K   "ISSS 

•E>p.  up  to  600  dpi  with  the  addition  of  SMB  +  PostScript. 


Panasonic  iMn  MATRIX  PRINTERS 

KX-PllSOi  N-carr.,  240  x  216  dpi,  6  fonts  t4B 
KX-P2180  r^arr.,  240  X  216  dpi,  9  fonts  *17S 

KX-P1123  Nl^anr.,  360  dpi.  7  fonts  

KX-P2123  tU^atT..  360  dpi,  10  fonts  *24S 

KX-P1124I  N^an..  360  dpi,  10  fonts  •274 

KX-P2124  f^an.,  360  dpi,  12  fonts  *SS« 

KX-P1624  W-canr.,  360  dpi,  7  fonts  *S2t 

KX-P169S  W-canr.,  240  X  216  dpi,  8  fonts  *3SS 

KX-P1654  Worr.,  360  dpi,  10  fonts  *83S 

KX-P2624  W-can.,  360  dpi,  11  fonts  *3M 


SON  Y  INTERNAL  A  EXTERNAL  CD  ROM 

MFC  Standards.  340ms,  dust  proof  construc- 
tion, built-in  audio,  layered  error  correction  code, 
includes  genuine  Sony  interface  card 
Int.  D1-535-K  ♦348  Ext.  D1-7205N-K  •4S9 

MAGNAVOX  EXTERNAL  CD  ROM 

Combo  external  CD  ROM  &  CD  audio  player 
Stereo  audio  cable,  MS  DOS  extensions/driver 
software,  power  cord,  interface  card  &  cable,  CD 
audio  playback  with  front  panel  controls, 
<700ms  access  time.  D1^DD461BK  *29* 

MAGNAVOX  INTERNAL  CD  ROM 

Meets  MPC  standard,  no  caddy  needed,  <375 
ms  access  time,  CD  audio  playback  with  front 
parcel,  includes  AT  interface,  made  in  the  U.S.A. 
D1-CM205XBK  *3X9 

SEC  INTERNAL  &  EXTERNAL  CD  ROM 

280ms  access  time,  SOOKB/second  data 

tranfer  rate,  double  dust  doors,  MPC  compliant, 
2  year  warranty,  64K  cache,  AT  interface  card 

Int  D1-CDRS4*S9»  Ext.  Dl-CDR-74  *SS9 

CD  ROM  SOFTWARE  TITLES  Buy  any  Sony,  NEC 
or  Magnavox  CD  ROM  drive  listed  above  and 
receive  any  of  these  CD  titles  at  Flex's  special 
pack^e  price.  If  you  already  own  a  CD  ROM 
drive  you  may  purchase  these  titles  at  Flex's  low 
discount  prices. 

SOFTWARE  TITUS      Pacltage  $/Oiscount  $ 

Time  Table  of  History:  Sci.  &  Inn   •20'^ 

U.S.  &  World  Atlas  (MPC)  *28/*T9 

Mavis  Beacon  Teaches  Typing  (MPC) ...  •aS/MS 

Time  Compact  Atlas   *29/*109 

Interactive  Storytime  *M/*49 

Bible  Library  *29/»149 

Reference  Library  (Bookshelf)  *30/*S5 

Electronic  Home  Library  •3S/*S9 

US  History  *SS/*229 

Great  Cities  of  the  World  *35/*49 

US  Atlas  with  Automap  *35/»89 

Groliers  Illustrated  Enc  (MPC)  •49/»239 

CD  Game  Pack  II  (10  Exciting  Games)..  *25/*4« 

ChessMaster  3000  (MPC)  •2S/»49 

Loom  (Lucas  Film)  •29/»49 

Secret  of  Monkey  Island  (Lucas  Rim)...  *29/*49 

Weapons  of  the  Luftwaffe  *29/*49 

Wing  Commander/SM  1  &  2  »35/»65 

Wing  Commander/Ultima  IV  •35/*S5 

Sherlock  Holmes  •29/»49 


FAXMACHMES* 

HP  FAX-200  Plain-paper,  cut  sheet  printing,  12 
page  memory,  share  line  with  telephone  and 
answering  machine,  1  year  warranty  with 

overnight  exchange  through  HP  *959 

HP  FAX-310  Plain-paper,  cut  sheet  printing,  28 
page  memory  upgradeable  to  120  pages  with 
2MB  upgrade,  sequential  polling  to  100 
locations,  1  year  warranty  with  overnight 
exchange  through  HP  *1279 


HEWLETT 
PACKARD 


'U  llP/illP 


Paper  Trays  U  lil/lilD 

Utter  (250  Sheets)  *82 
Legal  (250  Sheets)  *60 
Envelope  (15  env.)  •70 
*Re<)uires  Lower  Cassette. 


lar  $M.  IllwtfClfd,  Vtu.  D(«cor*f  HKf  Ftejt  Cwdt  ACCApted  tot  mIm 
f  APO,  m)  Mti  PHMto  Wco.  (A  $10  00  on  crwUt  c*fij  o,tto<  Pw  APO, 


Black  Toner  Cartridge  Qty.  1-3  4* 

LaserJet  II.  IID,  III  HID  92295A      *79  •74 

LaserJet  IIP  &  IMP  92275A         •Sl  *59 

LaserJet  92285A  *»2  *79 

LaserJet  IlISi  92291A  *119  *11S 

MIcsellaneous 

IIP/HIP  Lower  Cassette  (250  Shts)  •139.00 

DeskJet  Ink  Cartridge  *16.9S 

NEW  DeskJet  High  Capacity  Ink  Cart  '27.95 

NEW  DeskJet  Color  Cartridge  *29.95 


^Seagate  HARD  DRIVES 

ST351A/X  42.8MB.  IDE  •199 

ST3120A  102MB,  <16ms,  IDE  ^299 

ST3144A  130MB,  16ms,  IDE  •339 

ST3283A  245MB,  12ms,  IDE  ••39 

ST3283N  248MB,  12ms,  SCSI   ••59 

ST1480A  426MB.  14ms,  IDE  *1149 

IDE  Floppy  Controller  *39 

SCSI/Floppy  Controller  •99 

Cable  and  frame  kit  sold  separately.  Ask  for  pricing. 

IVNcraSalutions 

BACKPACK  EXTERNAL  DRIVES 

Roppy  Drive  3.5"  1.44  MB  D1BP1.44  ^199 

Roppy  Drive  5.25"  1.2  MB  D1BP1.2  ^199 

Floppy  Drives  require  DOS  2.0  or  above 
Tape  Drive 

80/250  MB  w/Data  Comp.  D1BP80/TD  ^439 

Hard  Drive  40  MB  D1BP40HD  ^439 

Hard  Drive  100  MB  DI  BPIOO/HD  •SIS 

Tape  and  Hard  Drives  require  DOS  3.0  or  above 


JUMBO  120  -  120MB  Storage  capacity 

INT.  SYSTEM  DI  JUMBO  •ISS 

EXT.  SYSTEM  DI  JUMBO  &  Dl  KE-10'  *2aS 

JUMBO  250  -  250MB  Storage  capacity 

INT.  SYSTEM  Dl  DJ-20  ^247 

EXT.L  SYSTEM  DI  D)  20  &  DIHE  IO'  ^347 

QFA  700  ■  700MB  storage  capacity 

INT.  SYSTEM  D1-QFA  700  ••99 

EXT.  SYSTEM  D1-QFA  700E  •S99 

OFA-700  Model  Requires  adapter  board 

DlTC-02  ^249 

Mk;roChannel'"  adapter  board  di  7C02M...  *2M 


DATA  CARTRIDQES  Sold  in  Fives 

DC2000.  40/80  MB  »lS.99ea. 

DC2000  Formatted  •iS.SSea. 

DC2080.  80/160  MB  •21.95ea. 

DC2080,  Formatted  •24.95ea. 

DC2060.  60  MB  Fomnatted  •2S.98ea. 

DC2120.  120/250  MB  •23.95ea. 

DC2120  Formatted  •2S.9Sea. 

DC600A  •20.49ea. 

DC6150,  250/500  MB  •21.49ea. 

DC300XLP   •IS.SSea. 

DC6250,  250/500  MB  •25.49ea. 

DC6525,  350/700  MB  •32-95ea. 


1  X  9/70ns  (3-ChlpSET)  D11MEGS^70  •39.00 

4  X  9/70ns  SImms  Dl^MEGS-70  *139.00 

256  X  9  70ms  SImms  D1256KMM-70  •14.50 

256  X  4  80ns  Dl^  X  25680  ^7.95 


USA  FLEX  •  471  Brighton  Drive,  Bloomingdale,  IL  60108 


TO 
ORDER 


1-800-800-4395 


FAX  #(708)  351-7204 
Government  &  Education  Sales  1-800-877-4688 
Habia  Espanol  1-800-872-4691 

Code#PM08A2 

OHCLE  087  ON  READER  SERVCE  CARD 


Enjoy  an  Explosion  of  Red  Hot 
Savings  this  Sizzling  Summer! 

1-800-438-6039 


Bulldoi; 
The  "cool"  way  to  shop! 


Network 


JCOM 

3CS03  Etherlmk  11/  S-pack  189/799 
3C503TP  10  Base  T  229 
3C505B  Ethernet  Plus  S79 

3C507  Elherlink  16  279 

3C523  MCA  Elhemal  269 

ARTISOFT 

Staner  Kit  2mbps/AE2  32S/4S9 

Starter  K1IAE3   539 

Lan  Cards  2mbps/AE2  129/199 

Lan  Car/AE3   229 

N^MV   " 

Novell  Lite  1  O/slarler  kit  69/399 
Novell  Lite  Add-on  kit  209 
Netware  2  2  5/10  User  479/1099 
Netware  V  2  2-50  user  1899 
Netware  3  11  20/100  User  1899/3648 

NetWares  11-10  User  1375 

Ethernet  NE 1000/NE2000   129/155 

NE  3200    669 

Access  Server   1595 

PC130/PC130E  75/99 

PC600WS/PC600FS   129/209 

HUB  e-Active/4-Pas$ive  249/69 
Ethercard  8  bit/16  bit  149/169 
Token  Card  8  bit/16  bit  349/399 
to  Base-T  Card  8  bi1/16  bit  185/205 
3608TP  10BT  concentrator  409 
3106  16  bit  Ethernet  10BT  coax  159 
3512TP  Ether  tOBT  cone  12  perl  709 
rnOMAS  CONRAD 
TC404S  16/4  Token  Ring  499 
TC6151-11  16pon  smart  hub  679 
TC6242/TC6242-TP*  69/99 

TC624S/TC624S-TP*   199/219 

TC6045/TC6045-TP*  199/219 

Lotus  1-2-3  2  3  server  559 

Lotus  1-2-3  2  3  node   339 

Lotus  1-2-3  3  1  server    625 

Lotus  1-2-3  3  1  node  409 

Word  Perlecl  Ollice-  5  user   289 

Wordstar  2000  LAN-3  pack  259 

Peacl^lree  Network  Accounting   489 

Borland  D  Base  IV  Server-3  users  795 
Borland  D  Base  IV  LAN-1  user  249 
Borland  Ouairo  Pro  V  4  0  ntwkable  319 

1  additional  user    259 

Microsolt  LAN  Manager  10  user  ..  .  1275 

ad<Mional  10  user  license    675 

Microsolt  Windows  3  1    89 

Norton  PC  Anywhere  V  4  5   119 

Norton  PC  Anywhere  V  4.5  Lan  325 

X  Tree  Virus  Sale  Lan  379 

X  Tree  Net/  lor  Unix    319/189 

Procomon  Plus  Network  5  pack   325 

Foxpro  Lan  6  user  515 
Close-Up  Lan  2user/8  user  249/479 
Close-Up  Lan/16  user  609 

Aldus  Pagemaker   469 

Carbon  Copy/Ckise  Up  1 10/109 

Clarion  ProOevekiper  449 

Clipper  5  0   4M 

Corel  Draw    365 

□base  IV  1  5   „  „4aa 

Desqview  386   129 

Foxbase/FoxPro   196/449 

FoxPro  Distnbution  KN  299 

Freelance  Plus  „  309 

Harvard  GraphKS  359 

Lotus  2  4,'3  1  Plus   34S/379 

Lotus  Symphony   469 

Lolus  lor  Windows   415 

Smart  Suiie/Upgrade   449/339 

Microsoft  Windows  3  1 /Word  89/219 
Microsoft  Word  for  Windows  319 

Microsoft  Excel  lor  Windows   299 

Norton  Desktop  lor  Windows  94 

Norton  Utilities  6  0    115 

Norton  Antivirus    85 

Peachlree  III  Complele   139 

Paradox  V3  5   489 

QSA  4  0   249 

Oualtro  Pro   299 

Ventura  Desktop  PuMlsning  479 

Word  Perlecl  5  1    255 

Word  Perlecl  lor  Windows   259 

Wordstar  7  0/2000*   259/225 


Monitors 


NEC  MULTISYNC 

3FGX  689 

4FG  769 

PANASONIC 

1381/1395    329/439 

SAMSUNG 

Flat  White  ML4571  119 
CVB  4995  Syncmasler  2E  269 

^  ^VM  4967  Syncmaster  3E   299 

5468/5468NI    289/329 

3436  Mulliscan  28    399 

1760  17-  VGA.2e  869 


NA 


5432 


.  229/275 


907OU/9080I   1019/1199 

5501/5601   1175/1999 


Drives 


CONNER 

120  IDE  3  5    349 

200  IDE  3  5  S40 

IOMEGA 
90  MB  Insider/Transportable  579/689 
Dual  90  exi  1495 

MAGNA  VOX 

46 IRS  EXT  COW/  software  399 

MAXTOR 

7120A  130  mg   369 

213  A  210  meg  .„..„.,..„  569 

MICRO  SOLUfldNS 

Baclsack  ExI  Floppy  1.2/1.44  .  199 

St  AG  A  TE 

ST2S1-1  42  nnb  MFM  229 

ST3096A  89  mb  IDE   269 

ST  3 144 A  120  IDE   379 

SYSGEN-moblle  disk 

40/80/120    399/569/649 

FLOPPY  DRIVES 

360K/1  2MB/1 .44MB  59/59/59 


Modems  &  Fax 


ADTECH  MICRO  SYSreUS 

Dalafax  9600/2400    68 

Dalalax  9600/2400  w/  Win  79 
Dalafax  96VI  w/  V  42  Bis  MNP5  99 

PockelFax  modem  9624    105 

PockelFax  modem  9624  w/ WIN  115 
Sman  Connect  2400INT  w/MNPS  65 

CARDINAL 

2400  INT/EXT  62«4 

2400  INT/EXT  w/MNP  89/99 

9600  INT/EXT   249/279 

96/24  Fax  modem  INT  89 

HA  YES 

Ultra  144  V  32    749 

Ultra  9600  exi  599 

Optima  9600  V  32  349 

HE  tYLET  PACKARD 

Plain  Paper  Fax  200/310  999/1339 

INTEL 

Salisladion  Modem  200/400. 309/409 

US  ROBOTICS 

16  8HSText  w/ ASL  569 

Dual  16  8  HST  exi  749 

Shared  Access  Kit  649 

Sportster  14  4  Fax  inl/ext  359/399 

Sportster  9600  Fax  Int/ext  319/349 

16  8  HST  ext  w/  ASL  569 

Wolldpon  Palmtop  Fax  179 

Worl<lt>ar1  9696    469 

P«ACr/CAI.  PERIPHERALS 

9600  V  42  Inl/Ext  269/279 
1  44FX  lax/modem  Int/Exi  350/389 


Chips 


387-33 

199 

387-5X1600 

...119/129 

CYRIX 

387-16/20  /25 

155 

387-33 
387-SX16«0 

159 

 99/109 

287XL 

.65 

387-40  

199 

UEMORY 

1MB  SIMM  sons  

.39 

4  MB  SIMM  80ns  

139 

Printers 


CANON 

LPB4«/LBP8»   919/1499 

BJ20   399 

BJ  300/330  .469/599 

DICONIX 

180si/701   299/439 

EPSON 

LX810    155 

AP  3250   219 

FX850/FX10S0    289/379 

LQ570/LQ870  269/435 

LQ1070/LQ1170   375/579 

LQ2550   849 

Actk>n  Laser  679 

EPLBOOO  „...  1295 

EPL7500   1839 

OFX5000/8000  1269/2139 

"S.^S>l¥erS>tmS°  1549/2599 
Laser  IIP/HIP  869/1069 
Desk  Jet  500/500C  439/759 

IBM  L3ser 

6P/10P   1625/2899 

NEC 

Sllentwrtler  95    1469 

OKIDA  TA 

184/380    229/219 

320»/390»   314/437 

321»/391->   435/595 

393./393C*  919/999 

400/800  LASER   629/925 

820/830  LASER  1249/1295 

840  LASER   1589 

3410    1299 

PA  NASONIC 

1123/11241  199/275 

1624/1654    339/539 

2180/2123   175/255 

1695/2624   369/379 

44 10/44501  649/1079 

4430/44SS  909/1719 

QMS 

PS  410/815    1529/2949 

Cok>r  Script  100  model  lOp   4699 

SEIKO 

Label  Pro   129 

LASER  ACCESSORIES 

Upgrade  lor  HP  III  1  mb  79 

Upgrade- HP  III  2mb/4mb  109/179 

Pacllic  Data  25-N-l   249 

Pacilic  Page  PE/PEXL  269/649 
Pacilic  Conned  256K  249 
Complele  Font  Library  249 
Font  Bank  Carlndoe  1  5  Mb  269 


Mice  &  Misc. 


MicrosoM  Mouse  w/WtndowsS  1  ...  149 

Microsofi  Ball  Point  Mouse    116 

Logitech  Fotoman  495 

Logttectt  Trackman  Senal/Bus  69/as 
Epson  300C  w/ interlace  1175 

Logrtect)  Scan  Man  256    269 

Sound  Blaster  Pro   160 


Bulldog  Systems 


Bulldog's  Standard  Configuration 

We  guarantee  all  of  our  Bulldog 
Systems  and  bundle  each  one  with  a 
Dual  Floppy  Drive  •  Super  VGA  Card 

with  1  Mb  RAM  (1024  X  768)  •  14" 
Color  VGA  Monitor  (1024  x  768)  •  MS 
DOS  5.0  •  MS  Windows  3.0  •  Mouse  • 
1  year  on-site  warranty! 

386-SX/2S  w/  SO  1525 

386-25  w/  100   1695 

386-33  (64K  CACHE)  w/100  1795 
486-25  (2S6K  CACHE)  w/200  2595 
MAGNAVOX  NOTEBOOKS 

MelaliS  3868X16  w/  40  1349 

Melalts  386SX20  w/  60  1649 

Call  lor  othar  contlguratlona 


Video  Cards 


ATI 

VGA  Integra  512K   89 

Graphics  Vantage  Imb  349 

Graphics  Ultra  w/  1MB  459 
8514  Ultra  Plus  w/  1MB  389 

VGA  Wander  XL  w/  Imb  189 

BOCA 

Basic  VGA/Super  VGA  63/129 

CARDINAL 

VGA  700/732  w/IMB  119/139 

ORCHID 

Prodesigner  II  w/  1  mb  185 

Fahrenheit  1280  degree  with  1  MB  .  289 
VIDEO  SEVEN 

10241  Plus  w/ 5 12  95 

VRAM  II  1  mb  269 

Win  VGAw/ 1  mb  159 

AST 

SIX  Pack*  w/384K)a  129 

Sn  Pack  286  w/OK  AT  OS 

Rampage  PC  w/ 1  mb  265 

ORCHID 

Ramquesi  16/32  wOK  PS/2  199 

Ramquest  8/16  w/OK  XT/AT  129 

ACCELERATOR  BOARDS 
OrchldTinyTult>o286^xlra  119/179 
Intel  lnl>oard386PCw/1  mb  499 

ARCHIVE 

40  Meg  hl«xl  .230/349 

60Megw/Cont  Inl/Ext  579 

COLORADO  MEMORY  SYSTEMS 

DJI0 120  Meg  Int  Jumbo  199 

DJ20250MeglnlJumbo  259 

QFA  700  Meg  Int  719 

MICRO  SOLUTIONS 

40/120  Backpack  365 

80/250  Backpack.   429 


Memory  Boards 


Tape  Drives 


610  Industrial  Park  Drive 
Evans.  Georgia  30609 
PO  Box  21 1043,  MarUnez.  GA  30907 
OPEN  weekdays:  8:30  am.  to  6:00  p.m. 
(706)  860-7364  •  FAX  (706)  860-7358 


BULLDOG 

COMPUTER  PRODUCTS 


I    ib*1  w«  V  - 


.1  SN|»*HJ«<^ 


Solutions 


USER-TO-USER 


Removing  Subdirectories:  Prune  branches  from 
your  directory  tree  Eliminating  the  Microsoft  Logo: 

The  last  word  on  getting  rid  of  the  logo 


Copying  the  Volume  Label 

I  often  have  to  transfer  original  5.25-inch 
program  disks  to  3.5-inch  disks  for  instal- 
lation on  a  PS/2,  laptop,  or  other  machine 
without  a  5.25-inch  drive.  Since  many  in- 
stallation programs  check  the  disks'  vol- 
ume labels  during  the  process,  I  used  to 
have  to  copy  these  by  hand. 

There's  no  single  command  to  copy  a 
volume  label,  so  I  wrote  the  batch  pro- 
gram VCOPY.BAT  (Figure  1)  to  handle 
it.  You  only  have  to  insert  a  source  5.25- 
inch  disk  in  drive  A:  and  a  blank  target 
3.5-inch  disk  in  drive  B:  and  type  the  com- 
mand VCOPY;  the  files  and  volume  label 
will  be  copied  automatically. 

There  is  a  limit:  The  original  volume 
label  cannot  contain  more  than  five  space 
characters.  Any  characters  after  the  fifth 
space  will  be  ignored.  In  such  a  case,  you 
would  have  to  add  the  volume  label  by 
hand. 

Chan  Chung  Yuen 
Hong  Kong 

►PC  MA6AZINE  This  clever  batch  file  first 
calls  XCOPY  with  the  IS  and  /E  switches 
to  copy  everything  from  drive  A:  to  drive 


VCOPY.BAT 

Complete  Listing 

•off 

xcopy  a:\  b:/s  /e 
•cho  9echo  of£>  volume. bat 
echo  if  't%4'=s'has'  goto  end»  volume. bat 
echo  latael  b:%%S  %%e  %%7  %%8  %«9»  volume.bat 
echo  :end>>  volume.bat 
vol  a: 

vol  a:  I  find  'drive'  >  go. bat 
call  go 
vol  b: 

del  volume.bat 
del  go. bat 


^KMv  llrTMt  batch  fHa  Will  copy  a  S.2S-<iich  disk  In  driv* /k  to  a 
3J-inch  disk  In  driva  B;.  TlM  copy  will  inciuda  tiM  voluma  laiML 


BY    NEIL  J.  RUBENKING 

B:,  including  the  full  subdirectory  struc- 
ture. It  assumes  that  drive  B:  is  large 
enough  to  hold  this  data;  you  could  get 
into  trouble  if  you  tried  using  VCOPY 
to  copy  a  1.2MB  5.25-inch  disk  to  a  720K 
3.5-inch  disk. 

After  copying  the  file  and  subdirec- 
tory data,  VCOPY  builds  another  batch 
file  called  VOLUME.BAT  by  redirect- 
ing ECHO  commands  into  that  file.  You 
might  want  to  create  VOLUME.BAT 
once  and  keep  it  in  your  BAT  directory 
instead.  It  looks  like  this: 

9echo  off 

IF  '%4'=='has'  goto  end 
label  b:%5  %6  %7  %8  %9 
:  end 

DOS  converts  pairs  of  percent  signs  to 
single  percent  signs  when  processing 
batch  file  lines,  so  the  ECHO  commands 
that  create  the  second  and  third  lines  of 
VOLUME.BAT  use  double  percents. 

Next,  VCOPY  calls  VOL  to  display 
the  volume  label  of  the  disk  in  drive  A: 
for  the  user's  benefit  and  then  calls  VOL 
again,  this  time  piping  its  output  through 
the  FIND  filter  and  redirecting  only  the 

  line  containing  the  word  drive 

to  the  file  GO.BAT.  (If  the 
disk  was  formatted  under 
DOS  4jc  or  5.0,  VOL  also  re- 
turns the  disk  serial  number; 
FIND  filters  out  that  extra 
line.)  GO.BAT  will  either  con- 
tain "Volume  in  drive  A  has 
no  label"  or  a  line  that  says 
something  like  "Volume  in 
drive  A  is  LEP  GEX  VEN". 

The  next  line  calls  the 
newly  created  file  GO.BAT, 
which  has  the  effect  of  calling 
VOLUME.BAT.  If  the  disk  in 


drive  A:  had  no  label,  the  fourth  parame- 
ter is  has  and  VOLUME.BAT  exits.  The 
original  VCOPY  had  VOLUME.BAT 
test  whether  the  fifth  parameter  was  no; 
I  changed  it  to  avoid  a  potential  problem. 
DOS's  LABEL  command  forces  volume 
labels  to  uppercase,  but  with  third-party 
label  utilities  or  even  DEBUG  you  can 
set  a  lowercase  label.  As  first  written, 
VCOPY  would  have  failed  on  a  disk  la- 
beled "no  problem".  Note  also  that  the 
label  on  the  target  disk  will  be  forced  to 
uppercase. 

If  the  source  disk  did  have  a  label,  the 
next  line  in  VOLUME.BAT  assigns  that 
same  label  to  drive  B:.  That  label  will  be 
uppercase  regardless  of  the  case  of  the 
original,  and  multiple  spaces  within  the 
original  label  will  not  be  preserved  in  the 
copy.  The  reason  you  can't  have  more 
than  five  separate  spaces  within  the  label 
is  that  the  label  starts  at  parameter  %5, 
and  batch  files  only  support  parameters 
through  %9.  That  limitation  doesn't  cre- 
ate any  problems,  though,  because  a  label 
can't  have  more  than  five  separate  spaces 
anyway.  Such  a  label  would  look  like 
"X  X  X  X  X  X"  and  that's  11  characters, 
which  is  the  maximum  length  for  a  label. 

Removing  Subdirectories 

Removing  a  whole  subdirectory  on  your 
hard  disk  can  be  a  tedious  chore,  espe- 
cially if  it  contains  a  lot  of  branches.  I 
haven't  seen  any  DOS  batch  files  that  will 
do  the  job  automatically.  In  fact,  it's  ex- 
tremely difficult  to  write  one  to  do  any 
repetitive  task  across  different  subdirec- 
tories, because  the  batch  file  has  no  way 
of  determining  the  subdirectory  names  at 
runtime. 

Fortunately,  DOS  5.0's  DIR  com- 
mand provides  a  solution.  With  the  two 
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SOLUTIONS 

User-to-Vser 


PD.BAT 

Complete  Listing 


•who  off 

if  goto  Syntax 

if  %z%/"/  goto  Syntax 

I : 

R£M  Create  a  file  containing  the  nane  of  this  batch 
RQ<  file  followed  by  the  directory  on  which  it  was 
REN  invoked,  a  backslash,  and  a  Ctrl-Z  character. 

echo  %«  %l\%z%  >%l\ch.$$$ 
:  I 

REM  Create  a  file  listing  the  subdirectories  of  the 
REM  directory  on  which  this  batch  file  was  invoked 

dir  %1  /asd/b  >%l\lf.$$$ 
1 1 

tlocp  ;over  all  dirnaaies 

1 1 

%l\lf .*$$  %l\df .$$$  >nul 


ROI  If  there  are  no  more  subdirectories  to  deal  %rith, 
REM  delete  all  files  and  this  directory. 
1 1 

If  not  exist  %l\df.$$$  goto  cut 
1 1 

REM  Create  a  temporary  batch  file  that  will  re-invoke 
REM  PD.BAT  on  a  subdirectory  of  the  current  directory. 

copy  %l\ch.$$$*%l\df  .$$$  %l\x.bat  >nul 


REH  Filter  out  the  line  that  handles  the  first  of  the 
REM  subdirectories  in  the  list,  and  store  the  result 
REM  as  the  list  of  remaining  directories. 

type  %l\x.bat  |  find  /v  ••%•  %1"  >  %l\lf.$$$ 

REM  Make  a  recursive  call  to  this  batch  file,  to  delet* 
REM  all  files  and  subdirectories  in  one  particular 
REM  subdirectory. 

I : 

call  %l\x 

goto  loop 

:cut  ;cut-off  branch 

echo  Pruning  directory  %1 

REM  Turn  off  the  read-only  and  hidden  attributes  for 

REM  all  files  in  the  directory;  leave  the  systen  attribute 

REM  so  there's  no  chance  of  deleting  the  system  files. 

attrib  -r  -h  %1\*.' 
echo  y  )  del  %1  >nul 
rd  %1 

goto  end 
: Syntax 

echo  PD.BAT  -  Prune  Directory 
echo  SYNTAX:     SET  2>-Z 

echo  PD  [[  (drive :  \  ]  path\  ]  dimame 


^Ifwif  i:  This  recursive  batch  file  erases  all  files  and  directories  In  or  ImIow  tlie  directory  you  pass  to  tt. 


switches  /a:d  and  /b.  DIR  displays  a  bare 
listing  of  all  the  subdirectories  of  the  cur- 
rent directory.  I  wrote  PD.BAT  (Prune 
Directory,  shown  in  Figure  2)  as  a  utility 
to  get  rid  of  unwanted  branches  in  my  di- 
rectory tree. 

Running  PD.BAT  is  actually  a  two- 
command  process.  The  environment  var- 
iable z  must  be  set  to  Ctrl-Z  at  the  DOS 
prompt  prior  to  calling  PD.BAT  the  first 
time.  This  isn't  necessary  in  subsequent 
calls  unless  the  computer  is  rebooted. 
The  format  is 

SET  Z=-Z 

PD  [ [drive: \lpath\)dirname 

where  dirname  is  the  name  of  the  direc- 
tory to  be  pruned.  Invoked  without  any 
parameters.  PD  displays  the  command 
syntax.  The  current  directory  should  not 
be  at  or  under  the  directory  to  be  pruned. 

PD.BAT  is  a  recursive  routine.  It 
works  with  one  directory  at  a  time  and 
calls  itself  as  many  times  as  there  are  child 
directories.  Except  for  the  system  files, 
the  files  in  the  root  directory  may  be 
erased,  so  care  must  be  taken  if  the  cur- 
rent drive  is  the  boot  drive.  The  root  di- 
rectory itself  cannot  be  removed. 

The  output  of  the  command  DIR  /a : 
d/b  is  first  redirected  to  a  temporary  list 
file  LF.$$$.  Each  of  the  directory  names 
in  this  list  is  then  accessed  by  making 
them  parameters  to  a  batch  file.  This  is 


done  by  prefixing  the  batch-file  name  and 
directory  contained  in  CH.$$$  to  the  file 
LF.$$$  and  saving  the  result  as  a  second 
batch  file.  X.BAT.  This  file  is  then  rewrit- 
ten to  a  new  list  file,  LF.$$$,  but  the  first 
line  is  filtered  out.  When  X.BAT  is 
called,  it  immediately  transfers  control  to 
PD.BAT,  with  the  new  directory  name 
as  the  first  parameter.  This  procedure  is 
repeated  for  the  new  list  file  until  the  list 
file  is  empty;  then  PD  deletes  all  files  in 
the  directory  and  removes  the  directory 
itself. 

PD.BAT  is  not  as   

fast  as  PC  Magazine's 
PRUNE.COM  uUlity, 
but  it  does  the  job  well. 
And  for  half  a  kilobyte 
of  disk  space,  you 
probably  won't  mind 
keeping  it  in  your  col- 
lection. 

Arneil  P.  Reyes 
Los  Alamos, 
New  Mexico 


file  shown  in  Figure  3,  PDWRAP.BAT. 
to  add  some  error  trapping  to  PD.BAT. 

PD  WRAP  makes  a  number  of  tests  on 
the  directory  name  you  pass  to  it.  First 
it  makes  sure  you  haven't  passed  a  root 
directory,  the  current  directory  (.),  or  the 
parent  of  the  current  directory  (..).  It  does 
this  using  a  quirk  of  the  DOS  FOR  com- 
mand. (This  quirk  was  explained  in  detail 
in  the  User-to-User  column  of  July  1992.) 
Each  of  the  three  FOR  commands  trims 
the  first  character  from  the  environment 
variable  theDir  but  doesn't  reduce  it  to 

PDWRAP.BAT 

Complete  Listing 


►  PC  MAGAZINE  PDisa 
powerful  batch  file,  no 
question  about  it.  I 
felt,  though,  that  it 
shouldn't  have  the 
unfettered  power  to 
wipe  out  a  whole  disk 
partition,  so  I  wrote 
the  "wrapper"  batch 


9ECH0  OFF 

IF  •%1'=="  GOTO  Syntax 
SET  theDir=%l 

FOR  %%v  IN  (/%thoDir%)  DO  SET  theDir=%%v 
FOR  %%v  IN  (/%theDir%)  DO  SET  theDir=»%v 
FOR  %%v  IN  (/%theDir%)  DO  SET  theDir=%%v 
IF  ■%theDir%'==' .  •  GOTO  BadChoice 
IF  •%theDir%'=='\'  GOTO  BadChoice 
IF  NOT  EXIST  %1\NUL  GOTO  NoDirectory 
PD  tl 

:BadChoic« 

ECHO  You  must  not  attempt  to  prune  the  current 

ECHO  directory,  its  parent,  or  any  root  directoryl 

GOTO  End 

:NoDirectory 

ECHO  Directory  "'tl''  does  not  exist 
GOTO  End 
! Syntax 

ECHO  SYNTAX  :  PDWRRAP  [  (drive : \  1  path\ ] dirname 
:End 

SET  theDir= 


fffuTf  Jl- This  Intch  file  wraps  tiM  PD  batch  fiie  (Figure  2)  With  safety  tests, 
preventing  you  from  accidentaily  using  PD  on  the  current  directory,  Its 
parent,  any  root  directory,  or  any  nonextstent  directory. 
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Cci 


TECHNOLOGY 


 COMPUTERS  

IBM  PS/2 

L40SX   1795 

PS/2  Mod  35  SX  40  „  1350 

PS/2  Mod  40  SX40  1425 

PS/2  Mod  50  Z  60  Mb   1199 

PS/2  Mod  56  SX  40ffl0  Mb  1995/2100 

PS/'2  Mod  57  SX  80/160  Mb  2895/3100 

PS«  Mod  70  A81/A16   3790/3990 

PS2  Mod  80  80/160/320   3275/3625/5075 

PS/2  Mod  90  95-486  Call 

COMPAQ 

LTE  SL25  60/80/120  3400^3600/3999 
DPro386  S20Mod  1/40Mb  1655^150 

DPro  386.25  M  (All  Models)  Call 

OPro  38&33  M  (All  Models)  Call 

DPro  486/33  M  (All  Models)  Call 

TEXAS  INSTRUMENTS 
Travelmale  3000  40/6a'80/120 

 1850/2190/2500/2795 

Travelmate  3000  Win  SX  60/80/120 

2499,2799/3095 

frai«iriiitte  TO  4^        80  Mb  2495 

Trwaknala  TO  4000  SX/25  1 20  Mb  2995 
Travelmate  TO  4000  DX/25  120  Mb  3453 

AST 

Premium  Exec  Nolebood  386/20  60  Mb  1 799 

Premium  Enec  Nolebook  386/25  60/80  Mb 

2300/2480 

Premium  Exec/25  Cokx  60/80  ^795/2995 

Premium  II  386  SX/20  1275 

Premium  II  38&'33  2199 

Premium  II  486  SX/20  2299 

Premium  11486/33   3450 

TOSHIBA 

T2200  SX  80  Mb  261 1 

T3300  SL  80  120  3125/3525 

T4400  LCD  PDP/Color  3799/4650/5995 

T5200  10a200/Color  3250/3700/4199 

T6400SXySXC  4460/6299 

T6400  DX/DXC  5475/7500 

PACKARD  BELL 

Force  SXE»,  386  SX  16. 44  HD.  1  Mb  VGA  799 

Force  S20X  386  SX  20  107  HD.  2  Mb  VGA  .1089 
F486  SX.  486  SX  20.  105  HO.  4  Mb  VGA  .1737 
F486  33.  486  33.  130HD.  4MbVGA  2095 

MONITORS  &  TERMINALS 


MONOCOLOR 

IBM  8504/8512  

 199/439 

 200 

 129 

 85 

VGA/EGA  MONITORS 

IBM  8513/15  

 475/595 

Samsung  IT  VGA  

 865 

Mitsubishi  EGA  

 329 

NEC  3FGX/4FG  

 649/759 

NEC  5FCi'6FG  

1359/2895 

Packard  Bell  VGA  8539/29/28 

230/270/329 

Panasonic  1381/9S'1991  

339/479/1599 

Sony  CPD  1304/1604S   

 599/1019 

Zenilti  1492 

 595 

VIDEO  BOARDS 


ATI  Vantage  1  Mb   „  385 

ATI  8514Ultra  1  Mb  „  375 

ATI  Graphics  Ultra  1  Mb  449 

ATI  VGA  Wonder  XL  256  k  1 75 

Hercules  GB  1024/1024*2  532/699 

Orchid  ProDesigner  II  512/1  Mb  186230 

Orchid  Farenheit  1280  I  Mb  299 

Paradise  VGA/»16  122/145 

Paradise  VGA  1024  256/512  159/199 

HercMono'w  Parallel  Card  45 

VGA  1024  256/512   109/139 


PRINTERS 


CANON 

BJ  10  EX  „  320 

BJ20  410 

BJ  300«30   430/599 

I  CITIZEN 

GSX  130/140<-/145  i59«99/399 

PN  48  ProlessKXial  339 

EPSON 

Action  Pnnter  3250   215 

FX  850   289     LQ  1170   589 

FX  1050  389     LO25S0  849 


SPECIALIZINC  IN  INTERNATIONAL  ORDERS 


LQ570   265     EPL  7500  1887 

LO870   445     EPL8000  1320 

LQ  1070   365 

Action  Laser  II  674 

ES300  Color  Scanner  799 

HEWLETT-PACKARD 

LaserJet  3/3D/220  V  1459/2349/1795 

UserJot  3SI   3525 

User  Jet  2P»/3P  819/1028 

Toner  i  Cable  induded  with  all  lasers 

DesWel  SOOCotof  409/719 

ScanJet  II P  870 

ScanJet  IIC  Colof  Scanner    1495 

PainUet  XL  300   2325 

HP  Options  Ca« 

FONTS  &  MEMORY 

Pacific  Data  25-1  lll/DeskJel  259/109 

Pacitic  Data  1/2/4  Mb  109/149/219 

Pacific  Page  PBXL  289/671 

Pacific  Data  Plotter  in  a  ClQ  239 

Compag  1/4  Mb  Modules  „  1 18/275 

IBM/TI/Toshiba/AST  Call 

CPI  Superset  425*  219 

CPI  DeskRam  256k  DJ500   89 

CPI  66  Font  DJ500  100 

IBM  (IBM  &  MAC) 

User  Pnnter  5E/6  1159/1399 

Laser  Pnnter  lO/IOL  _   1560/2200 

Laser  Pnnter  Options  Call 

IBM  2390«391   346/460 

NEC 

Silent  Wnter  990   2499 

Silent  Wnter  2  Mod  95  1 399 

OKIDATA  (IBM  &  MAC) 
220V  A'oHable 

ML  184  215 

ML  320^321   324/435 

ML390W391t  444/599 

ML  393-»/393«o(or  919/999 

OkiUser  400/800/810   609/929/1075 

OkiUser  820/830«40   1276/1325/1549 

PANASONIC 

1123/1180   214/160 

11241/1624  275/349 

1654/1695C624  _  528/364/479 

2123/2124  „  250^11 

2180   181 

4410/4430/4450/4455  Laser 
 675*99/1129/1883 

TEXAS  INSTRUMENTS 

PS  17  User  1196 

PS  35  User  1498 

 TERMINALS  

Wyse  50/60   375.300 

Wyse  30185  310/339 

Wyse  150/185   289/379 

 SOFTWARE  

Aldus  Pagemaker  4  0   495 

Ashton  Tate  dBase  IIU/IV  419/479 

Borland  Quattro  Pro  4.0  299 

Carbon  Copy  6.0  133 

Compaq/IBM  DOS  5.0  „  89/125 

Harvard  Graphics  3  OWnd  370^5 

Laplmk  Pro  103 

Lotus  1-2-3  2.3/3.1   329/399 

Microsoft   All  Titles-Lowest  Pnce 

MicrosoH  DOS  Upgrade  53 

Microsoft  Excel  4  0   295 

Microsoft  Office-Windows  479 

Microsoft  Windows  3  1    89 

MicrosoH  Word-Windows   299 

Microsoft  Works-Windows  127 

Norton  Utjl6.1  114 

Procomm  Plus  V2  „_..._  .„  62 

Ouanro  Pro    304 

Quicken  5  OWmdOWS    3*45 

Stacker  2  0    81 

Ventura  Publisher  V  3.0  479 

WordPerfect  5  1 /Windows   260 

1200  Additional  Titles  In  Stock 

PLOTTERS  &  DIGITIZERS 

HEWLETT-PACKARD 

7475A/7550B  13492699 

7570A/7575A  .2699/3350 

7576  EXL  4150 

SUMMAGRAPHICS 
Summasketch  2->  12X12/12X18  320/515 


CALCOMP 

Pacesetter  2000   3150/3995 

12X12/12X18   298«97 

MULTIFUNCTION  BOARDS 

 CARDS  &  CHIPS  

IBM  5250  Emulation  533 

IBM  3278.  3279  Emulation  Call 

Token  Rmg  16/4  625 

AST  5251  Emulation  499 

AST6-Packw/384k  145 

Intel  AboveBoard  Plus  w/512  k  2B3 

Intel  80287-XL  99 

Intel  80387-SX  16C0  125/136 

Intel  80387-DX  199 
Cynx  Fasmath  Call 

MODEMS  &  COMMUNICATIONS 

ATI  9600  ETC  399 

CPI  2400  Internal  69 

CPI  2400  Ext  Fax  123 

CPI  2400  Ext  MNP  _  „  154 

CPI  9600  Ext  „    329 

Ev«fex  2400W400  MNP  99/164 

H«y««2400«400B  „  289/218 

Hayes  Ultra  96    569 

Hayes  Ultra  144     760 

PraclK:al  Pocket  Modem. ...„_....„-...„  99 

PraclKal  14  4  Int/Exl    369/398 

Intel  14  4  Ext   _  453 

Intel  2400/9600    217/454 

MegaHertz  Laptop  Modems  Call 

US  Robotics  Cour  HST  550^85 

US  Robotics  Dual  Std  760779 

 FAX  MACHINES  

Hewlett  Packard  Plain  Paper  20(V3 10  999/1325 

Sharp  FO  216/240«J4   559*99795 

Intel  Satisfaction  100/200  1 15/293 

Intel  Satisfaction  400/400E  395/437 

US  Robotics  World  Port  2496  .259 

Megahertz  Pocket  2400  S/R  Fax  2S9 

 MICE  

Logitech  Mouseman  .72 

Logitech  ScanmanPC/PS2  1 69/240 

MicnMoR  Mk»/tWindows  3.0  92/145 

Micfoson  Balpoint   118 

 DRIVES  TAPES  

CotoradoDJ  10/20  215/259 

Conner  40/10S/210  199045/550 

Creative  Labs  Multnwdia  Upg  Kit  Inl/Eil  546%06 

ST  225  189 

ST35t  AX    195 

Plus  II  XL50/105   299/450 

Mountain  All  Models  ...Gal 

Panasonic  LF  7010  1  Gb 

Erasable  Optical  Dnve  2840 

Procom  Ext  5  25  P&2  199 

Procom  PS2  Hard  Dnve  120/200  Mb  Call 

F^ocom  Uptop  Floppy  199 

System  Mobile  Disk  40*0/120  399/568*50 

 NETWORK  

ARTISOFT 

Lantastic  2  Mb  Starter  Kit  338 

Untastic  2  Mb  Adapter  139 

Lantastk:  1 0  Mb  Starter  KB  469 

UntaslK  AE3  Starter  Kit  539 

Lantastk:  1 0  Mb  Adapter  1 99 

NETWARE 

Netware  2  2  5-User   489 

Netware22  10-User  1162 

Netware  3  1 1  5-User  663 

NetwareStl  10«)-Us«f  1395/1995 

Netware  3  1 1  100-User  3785 

NE  1000/NE2000  159/179 

NE/2  /NE  3200  (EISA)  .249/749 

SMC 

Arcne<PC  l30  8Brt   99 

Arcnet  PC  600  Is  16Bit  220 

Afcnel  PC  600  ws  16  Bit  139 

MISC.  &  ACCESSORIES 

Keytronics  KBIOU   90 

Kensington  Masterpiece/Plus  85/95 

AB  Switch  Box  27 

Tnpp  Lite  500/1200^000   296/618/1175 

Tnpp  Lite  Isotel  40 


THE 
NEXT 
WAVE 


1  800)  348-4727 


1  (800)  348-4727 


0031-11-1865 


llf^-H--k:-x 
(1  i>  $3.50) 


0014-800-126-943 


0130-816218 


Dolmelscher 
fur  $3.50 
pro  Minute 


0800-89-4935 


For  all  ottier 
countries,  dial 
80  834  84  727 


r — ^ 

M.r.:    1  .»TT 


Most  orders  sh^iped  within  46  hours  '  24-hour  wortdwtde  order  tracking  Printer  orders  received  by  9  PM  GST  can  be  shipped  same  day  All  credit  card  and  COO  orders 

checked  electroncalty  /  We  accept  Amei.  Visa.  MC.  JC8.  Discover.  Diners  Club.  Cane  Blanche.  COCs.  Wn  Transfer.  TERMS  t  LEASE  AVAILABLE  (one  day  approval) 

Credit  cards  not  charged  uiitil  product  shipped  /  GOVEIWMENT  AM)  EOUCATKMAL  PA'S  AIK  WB 

percent  cash  dscount  /  NotHMective  returns  subject  h)  a  inkickiiig  charge  /  Al 

freight  charges  to  be  Incuiid  by  pucliasar  kr  ntasd  COO  ihlansnti.  /  PIsase  alow  24  hous  on  larp 


CIRCLE  145  ON  READER  SERVICE  CARD 


In  Hawaii  (808)875-1100 
Shipping  &  Technical  Assistance 
1(808)875-1108  ^ 
FAX   (808)875-0061  V 

HOURS:  8:30  am -8;30pfn  GST  ] 
MON  •  FRI ,  10  am  ■  4  pm  GST  SAT? 

PACIFIC  WAVE  TECHNOLOGY 

P.O.  BOX  840312  d 
DALUSJX  75284-0312  ^ 


SOLUTIONS 

User-to-User 


less  than  one  character.  If  the  passed  di- 
rectory name  was  three  characters  or 
fewer  and  ended  in  a  backslash  or  a  pe- 
riod, PDWRAP  rejects  it. 

Next  PDWRAP  checks  whether  the 
directory  exists  by  testing  for  the  exist- 
ence of  the  NUL  device  in  that  directory. 
You  should  note  that  this  common  test 
for  directory  existence  will  not  work  with 
DR  DOS,  nor  with  certain  network  oper- 
ating systems. 

If  the  directory  is  acceptable,  PD- 
WRAP passes  it  along  to  PD.B  AT.  These 
extra  steps  could  save  you  from  acciden- 
tally erasing  a  lot  more  than  you  intended 
to.  I  strongly  suggest  you  do  not  run 
PD.BAT  without  its  safety  wrapper.  And 
before  you  press  Enter  to  activate  even 
PDWRAP,  you  should  think  twice  about 
whether  you'll  ever  want  to  see  those  files 
again! 

As  for  the  inner  workings  of  PD.BAT, 
I  tried  to  clarify  them  by  adding  copious 
comments,  but  I  think  that  a  couple  of 
points  deserve  special  mention.  PD  needs 
the  environment  variable  Z  set  to  the 
value  "Z,  because  if  DOS  encounters  an 
actual  *Z  character  in  a  batch  file,  it  as- 
sumes that's  the  end  of  the  file.  PD  uses 
the  Z  variable  to  create  a  temporary  file 
containing  PD,  the  name  of  the  directory 
on  which  it's  working,  and  a  backslash, 
but  no  carriage  return.  This  is  the  CH. 
$$$  file;  it  actually  does  have  a  carriage 
return,  but  it  comes  after  the  "Z  and  is 
ignored.  You  may  find  some  other  uses 
for  this  technique. 

PD  loops  through  all  the  lines  in  the 
list  of  directories  by  prefixing  the  line 
from  CH.$$$  to  the  first  line  in  the  list 
and  then  filtering  the  result  with  FIND 
in  order  to  strip  out  that  line.  The  result 
goes  back  into  the  list  of  directories,  and 
the  next  time  the  loop  processes  the  next 
directory.  You  can  learn  a  lot  from  this 
masterful  batch  file;  you'll  probably  want 
to  study  it  thoroughly  before  turning  it 
loose  on  your  directory  tree. 

Eliminating  the  Microsoft  Logo 

Regarding  Dean  Yorke's  tip  in  the  Feb- 
ruary 25,  1991,  Windows  column,  I  use 
an  even  simpler  approach  to  get  rid  of 
the  Microsoft  logo  when  starting  Win- 
dows. The  Windows  SETUP  program 
builds  WIN.COM  from  WIN.CNF, 
VGALOGO.LGO,   and  VGALOGO 


.RLE.  It  doesn't  care  whether  those 
VGALOGO  files  are  in  their  original 
state,  so  I  simply  overwrote  both  files 
with  zero-length  files  of  the  same  name. 
Now  I  can  repeatedly  change  screen  driv- 
ers without  recopying  WIN.CNF  to 
WIN.COM  after  every  change. 

Daniel  F.  Heygel 
Basel,  Switzerland 

►  PC  MAGAZINE  About  80  percent  of  the 
Windows  tips  submitted  by  PC  Magazine 
readers  relate  to  eliminating  the  initial 
Microsoft  logo.  Unfortunately,  most  re- 
peat the  same  few  ideas.  Mr.  Heygel's  is 
one  of  the  few  with  a  new  approach.  In 
hopes  of  putting  this  topic  to  rest  perma- 
nently, let's  review  the  common  sugges- 
tions: 

•Start  Windows  with  WIN  :  (WIN 
followed  by  a  space  and  a  colon).  Rumors 
have  Microsoft  technicians  faulting  this 
incredibly  simple  solution  for  leaving 
Windows  in  an  "unstable  state,"  but  I've 
confirmed  with  the  Windows  team  that 
those  rumors  are  incorrect.  There's  no 
technical  problem  with  this  solution,  and 
no  reason  to  use  any  other  solution. 

•  Patch  WIN.COM,  changing  LOGO  to 
logo.  This  patch  only  saves  the  fraction 
of  a  second  required  to  actually  display 
the  bitmap.  Each  time  you  run  SETUP, 
you  have  to  apply  the  patch  again. 

•  Copy  SYSTEM\WIN.CNF  directly  to 
WIN.COM.  This  technique  shrinks 
WIN.COM  by  the  size  of  the  RLE  bitmap 
and  the  LGO  file,  but  you  must  recopy 
WIN.CNF  to  WIN.COM  after  each  time 
you  run  SETUP.  Problems  have  been  re- 
ported when  using  this  method  on  a  dual- 
monitor  system. 

•  Replace  VGALOGO.RLE  and  VGA- 
LOGO.LGO with  0-byte  files.  This  has 
the  same  effect  (and  the  same  possible 
problems)  as  the  previous  suggestion,  ex- 
cept you  don't  have  to  repeat  it  each  time 
you  run  SETUP. 

•  Replace  VGALOGO.RLE  with  the 
RLE  file  of  your  choice.  The  RLE  file 
must  be  in  the  RLE  4  format  (16  colors) 
and  it  must  be  small  enough  that  the  re- 
sulting WIN.COM  doesn't  go  over  64K 
in  size. 

None  of  the  standard  Windows  auxil- 
iary programs  can  produce  RLE  bitmaps. 
For  those  who  want  to  experiment,  the 
DEBUG  script  VGALOGO.SCR  shown 
in  Figure  4  produces  a  totally  minimal 


VGALOGO.SCR 

Complete  Listing 

NVGALOGO.RLE  |  |J  LJ 

RCX  Ijl3 

7C  WitliHI 

F  OS: 100  L  7C  0 
E  CS:100   'BM'  IF 
E  CS:10A  76 
E  CS:10E  28 
E  CS:112  01 
E  CS:116  01 

E  CS:11A  01  00  04  00  02 

E  OS: 122  04 

E  CS:176  01 

E  CS:179  01 

W 

Q 

n»ure  4:  Redirecting  this  <cript  into  DEBUG  produces 
a  minimal  RLE  bitmap  to  replace  tlie  Windows 
startup  logo.  Be  sure  to  liack  up  the  existing 
VBALOGOJOE  iMfore  using  the  script 


RLE  bitmap.  Before  you  use  it,  be  sure 
to  rename  your  original  VGALOGO 
.RLE,  perhaps  to  VGALOGO.OLD. 
Redirect  the  script  into  DEBUG  with  the 
command 

DEBUG  <  VGALOGO.SCR 

to  generate  a  new  VGALOGO.RLE.  To 
incorporate  the  new  file  into  WIN.COM, 
simply  run  SETUP  and  then  make  a 
change  to  any  of  the  items.  You  can 
download  the  files  VGALOGO.SCR 
and  VGALOGO.RLE  from  PC  MagNet 
asVGALOG.ZIP. 

One  big  question  still  remains:  Why 
bother?  There  is  no  appreciable  time 
savings;  instead  of  staring  at  the  logo 
while  Windows  loads,  you'll  just  end  up 
staring  at  a  blank  screen.  □ 

;fiARK  rouw  SKCHKTS  i??;^^^:;; 

Reveal  your  latest  DOS,  Windows, 
and  systems  discoveries  through  the 
User-to-User  column;  we'll  pay  you 
$50  for  any  submission  that  we  print 
Please  submit  your  letter  on-disk  to- 
gether with  a  printout.  Mail  your 
contribution  to  User-to-User,  PC 
Magazine,  One  Park  Ave.,  New 
York,  NY  10016,  or  upload  it  to  PC 
MagNet  (see  page  12  for  access  in- 
structions). We  regret  that  we  are 
unable  to  acknowledge  your  submis- 
sions or  answer  your  letters  individu- 
ally. 
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ORIVtS  AND  BACKUPS 

Conner  Hard  Drives 

3000         42MB  3.5-IOe28ms$1S 
30104H    120MB  3.5"IDE19ms 
301 74E     170M6    3  5"  IDE  17ms 
3204F      212MB    3  5"  IDE  14ms 
Stfogalt  Hard  Dnvos 
ST351AX    40MB    IDE  3  5" 
ST25M  40MB 
ST3096A  89MB 
ST3120A  100MB 
ST3144A  130MB 
Mkropofa 

1654      161MB  ESDI  MH  16ms 
1664     345MB  ESDI  MH  18ms  ...  9M 

PtiH  Dwglopnient  Hard  Drive  Cords 
Hard  Card  IIXL  50MB  / 1 05MB  CALL 

Mountain  Tope  Backups 

FS4000  40/ 1 20MB  AT  Int  S239 

FS8500  80/304MB  AT  IDE  Int  4M 

Irwin  Tope  Bock-Up 

Acculrok  1 20MB  Inlefnal  Drive  179 
AcculroU  250MB  Internal  Drive  .  299 

FLOPPY  DKIVfS 

Toshiba  Disk  Drive  K'rts 

ND  04D  5.25"  1/2  HT  360K  (PC/XT)  $99 
ND  08DEG  5  25-  1  2MB  (K/AT)     .  69 

ND  356T  3  5-  1  44MB  AT  Kit  69 

Sony  Disk  Drives 

3.5"  720K  (PC/XT/ AT)  S9 

3.5'  1 .44MB  Slimline  Bore   S9 

3  5"  1  44MB   S9 

iMONITORS 

Pockard  Bel  Cokir  Monitors 
8551VG  14"640x480(.51mm)  $199 
8538VG  1 4"  1024x768  (  39mni)  279 
8528SVGI 1 4"  1 024  X  768  low  RodioHon 

(  28nim)   349 

8S48SVGL 1 4"  1 024  X  768  low  Radiation 

IMon  lnlefloced  (.28mm)  369 

Panasonic  Cotor  Monitors 
C-1381i14"1024x768(28mm)  $349 
C-1395  14"  1024  x  768  (.28mm)   .  449 
Uoding  Edge  14*  Monitors 

Mono  VGA  Monociirome  1 29 

C39AD  1024  X  768  (  39mm)  24S 

C28AD  1024  X  768  (  28mm)   299 

C28M  1024x768 

Multisvnc  (  28mm)   380 

NEC  Mukisync  Cokv 

2A  14"  800x600    399 

3FGX  15"  1024  x  768    689 

4FG  15"  1024  x  768    788 

5FG  17"  1280x  1024    1480 

50  20"  1280x  1024    1699 

Sanyl4'Cok)r 

1 304HG  1024  X  768  Mukiscon  889 
1320  640  x  480  VGA   349 

BOAMDS  «  VIOtO  CAKOS 

inm  Mxmooara 
Classic  A^noy  Bd  w/2^«/4MB 
Above  Boord  MC  (or  PS/2 
Boco  Boards 

Bocal/0  2Ser.,  IPor  48 

Boco  I/O  MCA  2  Ser  ,  1  Por  69 

Boca  AT  Plus  0K/2MB    109/209 

Boco  VGA  Basic  640  x  480  49 

Boca  VGA  Bosic  800  x  600   89 

Boco  SVGA  1024x768    119 

Boco  SVGA  1024  x  768 

high  resolution  color  1 29 

JOYSTICKS 

Elronics  Super  Shooter  Joystick  .  $10.99 

Gravis  Analog  Joystick   31.99 

Gravis  Eliminator  Game  Cord  .  .  .  .24.99 
Gravis  PC  Gome  Pod   19.99 

Mia 

Eironics  Smorlee  Mouse  $28.00 

IMSI  Pel  Mouse  19.99 

Logitech  Mousemon  Combo  69.99 

Logitech  First  Mouse  Serial  39.99 

Logitech  Portable  Trockmon  .  .  .99.00 
Microsolt  Ballpoint  for  loptops  .  .  1 19.99 
Microsoft  Seriol  Mouse  w/ Wind    1 49.99 

Microsoft  Mouse  Seriol/Bus  79.99 

Mouse  System  Omnimouse  II 

w/Point  Bus/Seriol  49.99/38.99 


Feather  Light 

&  Priced  Right! 
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3S6$X/M40M643V 

3aASX/20MMB63V 

3a6SX/2S«0M663V/4 

3l6SX/25S0Mil3V/4 

3S6SX/25120Ma 

123V/4 


«0Mt63V/4 
3S6SX/2KaOMBB3V/4 
3a6SX/2JCI20M$ 
133V/4 


AST  Premium®  Exec™  Nofebook  Series 

ASTs  Premium  Exec  hkjiebook  computers  pock  the  highesi 
perlormance,  prxxessing,  and  moreltandordktatur^  into 
o  convenient  compact  package  weighing  only  7  lbs. 

The  Premium  Biec  386SX/20  aid  386SX/25  indude  llie 
blest  flat  panel  ctspby  tectirxJogy,  providing  high-resokj- 
tion  VGA  on  a  "paper  while"  screen,  capable  of  supporting 
32  shades  a(  gray. 

Tbe  New  Premium  Exec  386SX/25C  offers  passive 
matrix  color,  1 6  colors  at  640  x  460  resolution  with  64 
groy  shodes,  at  a  price  olfier  inanufoclurers  charge  for 
slovver  speed  monochrome  systems. 

Premium  Exec  3B6SX/20  Features: 

■  386SX/20MHZ  processor 

■  40MB  or  60MB  fost-access. 
2.5"  lightweigbt  HD 

■  2MB  RAM  exp.  to  8MB 

■  3.5"  1 .44AW  FDD 


■  Ports:  IS,  IP,  IVideolKB 
or  mouse 

■  MS-DOS  5.0  from  AST 

■  Free  carryir>g  cose  with 


Premium  Exec  386SX/25  &  386SX/25C  Feotures: 


CALL  FOR 
NEW  LOWER 
R 


AST,  AST  I090  and  Pramium  ore 

AI  o(h>r  tvxj.jc' Of  h'nr'd 


■  386SX/25MHZ  processor 

■  60MB,80MBor  12QMBk>st 
aa:ess,  25"  lightweight  HO 

■  4MB  RAM  exp.  to  8MB 

■  3.5"  1 ,44*AB  FDD 

ragtstered  and  Exac  is  a  fcudwiiuili  of  AST  RsMord^,  Inc. 

or  regiitored  hadwio'Vi  of  tfwif  f#^vp«:^v*s  compan««1 


Mil  FN  COPKOCtSSOKS 

Intol  Moth  Coprocessors 

8087         (5MHz)  $88.00 

80872        (6/8  MHz)  119.00 

80871  (lOMHz)  189.00 
80287XL  (6,8,10MHz) 

and  80C287  ( 1 2MHz)  79.99 
80287XLT  Compoq  LTE/286, 

and  Tondy  2800    79.99 

80387SL     (16/20/25MHz)  119.99 

80387SX  (16/20/25MHz)  119.99 
80387  (16/20/25/33MHz)199.OO 

80487SX     (20/25MHZ)  489.00 

Rapidcod  1 1 6/20/25/33MHz)  388.00 

Overdrive  processor  486SX/20  CALL 

Overdrive  processor  486SX/25  .  .  CALL 
Cyrix  Molh  Coprocessors 
82S87        (8  20MHz  80286) 
83D87  25  (16/20/25MHz) 

83D87  33   (33MHz  80386)  ^O" 

83D87'40   (40MHz  80386)  NEW 

83S87  16    (16MHz80386SX)  lOWKR 
83S87  20  |20MHz80386SX) 
83587  25    (25MHz  80386SX) 


CALL 


PfllCE$ 


CHIPS  AMD  SIMMS 

All  speeds  CALL 


MODEMS 

A  100%  Hayes  Compotibie 
A  2  Yaor  Worroirty 


2400  loud  Mwmlw/soitwm   $49 

2400  loud  Exiwnd  no  lodwm  69 

2400iaudMmilw/V42&iofl«Mm   95 

2400lai«IExlvi<alw/V42noioflwaro  119 
NEW  9600  loud  talHnalw/V  42 &iallvKn  249 
l«W9<OOIaudExlviiolw/V.42nasoft»or«  .259 


DISKETTES 

maxBH. 

Borrv. 

an 

nVfertallm. 

3  1/2-  DSOO 

S6J0 

$7.99 

$7.99 

i»JO 

$7.99 

3  1/2-  DSHD 

10.99 

1^99 

13.99 

13.99 

n.99 

i  1/4-  DSOO 

3.99 

SJO 

4.99 

S.99 

S.M 

5  1/4'  DSHD  (IBM  AT) 

6.99 

•.99 

1.99 

9J0 

1.99  1 

In  oddilion  to  the  ofjove, 

we  stock  pre-formotted  & 

color  diskettes. 

3M  DATA  CARTRIDGES 

Regulor 

tXI0OA|M,nrl 
DC300XI/P 
DC600A 
DC6130 
DC4250 
DCd320 
DC6525 

Call  for  large  quantity  pricing. 


$14.99 

OCIOOCXMinil 

$14.50 

20.00 

IX2000(M«i| 

14.99 

21.00 

DC 2060  (Mini) 

I9.S0 

22.00 

DC2l20|Mini) 

20.99 

26.99 

OCI  3SGMo9nus 

34.99 

29.00 

2000  Top. 

34.00 

Drive  Ct«onor 

19.99 

Ports:  IS,  IP,  IVideo,  1KB 
or  mouse 

■  MS-DOS  5.0  from  AST 

■  Free  carrying  cose  with 


MKMOKY  UPOKADCS  FO«  IBM 

Legend  IBM^"  Compatible  PS/2 
Memory  Upgrades 

529802  2MB  30-286   $119 

529828  2MB  70  E6I,  70-121    .  .  .119 

529836  2MB70-A21   109 

551029  2MBExp  Bd50Z,60,55SX299 
legend  Memory  ovailabie  for  Toshiba 
laptops,  AST,  HP,  Mac  «  Otfsers.  CALL 

MULTIMtDIA 

SoundBkisler  Pro  $199.99 

SoundBlaster  K   99.99 

Multimedia  Int  CD  ROM  Drive 

w/SoundBloster  Pro    879.00 

LABTECSS- 100  Amplified  Speaker  19.99 
LABTECSS  700  Amplified  Spoeker  29.99 
Sony  CD  ROM  7205  Ext  XT/ AT 

w/loser  Librory    849.99 

Inckjdes:  Compton's  Family  Encyclopedio. 

Longuoges  of  the  WoHd/  Toolworks, 

World  Atkjs  and  imre. 
Multimedia  i.l/*ROM  SofKvore 
Microsoft  Multimedia  Bookshelf  for 

Windows  124.99 

Greotest  Book  Collection  32.99 

Library  of  the  Future  134.99 

King's  Quest  V   39.99 


Pie  fuiiiiultecl 

DC600HC/lolomol'-  $2S.S0 

0C6l50/Z««imoi-  28.00 

DC2000/Koppomol'"  19.00 

DCJOOO/nwlomot-  19.00 

OC2080/lrtio™i'-  20.99 

OC2120/Rty»™i'"  25  JO 

DC2120/Xrnol"'  25.50 


SOFTWAHf 

Quicken 

Windows  $17.99 

386  Max  84.99 

Bodyworks  .  39.99 
Gobcn  Com  F^l  19.99 

Colhy  Doily 

Plonrwr  34.99 

Central  Point 
Antivirus  ....  87.99 
Centrol  Point  Backup 

V7  I   89.99 

Fastxxk  lor 
Windows  S9.99 
Fax  Grabber  .104.99 
LetterPerfect  94.99 


PC  Anywfiere 

V4.5  ...  $124.99 
PFS:  Job  Seordi  & 
Resume  Pro  .  .  .36.99 
Presentation  Task 

Force  124.99 

ProCom  Plus  .63.99 
ProCom  Plus 

Windows  64.99 

Speedster  89.99 
CJuotroPro 

V4.0   309.99 

OEMM  386  V6  86.99 
Stacker  V2.0  64.99 
WinFox  Pro  .  .  74.99 
XTREE  Gold  99.99 


We  Stock  2500  OHierSoftwoferiltes 
"Cemplef*  line  Of 

EPSd^ 


tri*  tt  laser  P 


Dot  Matrix  m  laser  Printmn 
Call  far  Our  low,  low  Prices. " 


HEWLETT 
PACKARD 


laser  Tener  Cartridges 

HP92275- Loser  Jet  lIP/IIP-i-/ HIP  $89.99 
HP92285  ■  U/U-f/U  500+  81.99'  i 

HP92295  -  LoserJet  ll/IID/lll/IIID  79.99* 

HP92291  -  LaserJet  IlISi  107.99* 

Ink  Ccvtrklon 

DeskJet/DeskJet  Plus  Ink  Cartridges  .18.99* 
DeskJet  High  Capocity  Cortric^  23.99* 

DeskJi^  Color  Ink  Cortridge  28.99* 

'Quantity  Maeaunte  AvallaMa 

Troys 

Lower  Cassette  IIP/IIP+/IIIP   138 

Letter"  /  Legol  Size"  IIP/IIP+/IIIP  49  /  89 

Envek»e  Troy  "  llP/IIP-f/IIIP  6S 

Letter  /  LegolSize  ll/IID/lll/IIID  .82/60 

Envekjpe  Troy  ll/IID/lll/IIID  70 

Letter  Size  IlISi  /  Legal  Size  IlISi  .  98/96 

Executive  Size  IlISi  98 

"  Requires  Lovw  Cassette 
Memory  Boords 

IMBMemoryUIIP/IIP-i-/lnP/lll/IIID  149.00 
2Me  Memory  UIIP/IIP-f/IIIP/lll/IIID  249.00 
1MB  Memory  LaserJet  IlISi  118.00 
4MB  Memory  LaserJet  IlISi   328.00 


HP  LASiiurr 

tNHANCIMENTS 


PACIFIC 


25-IN-l  FontCort  II/IIP/IIP+/IIIP/IIICALL 
25-IN-l  Font  Cort.  DeskJet  500/Plus  $99 
I  MB  Memory  Board  IIP/IIP-f/lll/IIID  .  .  89 
2MB  Memory  Boord  IIP/IIP-f/lll/IIID  129 
Postscript  Cart  lor  IIP/IIP+/IID/III/IIID  299 

MOOtMS  AND  FAX  BOAMDS 

tntDfnot  Hoyvt 

2400  Baud  with  Softwore   $239 

9600BoudV  42w/Softwore   499 

£xltmatHay9S  (vnlh  iohwarti 

2400  Boud  Smortmodem  279 

9600  Baud  V  42/Ultra  96  499/899 

Ha)esCktiTO  2400/9600  Exl  CAU. 

Initmai  Hayti  CompoliUes  f*nli\  uftwtmi 
Practical  Peripherals 

2400/  2400V  42    76/118 

2400  IBM  PS/2  199 

9600  V  42    269 

External  Hoyes  CompofMH 
Procticol  Peripherals 

24005A/2400SAV42   99/126 

9600SAV  42bis    279.99 

2400V  42  Podi*  Modem  w/Send  Fox  189 
Orfisr  HoyDS  CotnpohhlDS 
Intel  9600  V  32bis  v^th  Software  .  .  .  468 
Alt  U  S  Robotics  High  Speed  Models  .  CALL 
Inlel  SotisFAXtion 

2400  mod.FAX  96/48  Send/Recv  99 
2400V  42  mod,  FAX:  96  Send/Recv  299 
14  4  mod,  FAX  14  4  Send/Recv  399 
Procticol  Peripherals  Fox  Modems 
2400  Boud  Int.  w/9600  Send/Recv  Fox  99 
2400  Boud  Ext.  w/9600  Send/Recv.  Fax  109 
1 4400  V  32  Int  w/9600  Send/Recv  Fox378 
14400  V  32  Ext  w/9600  S«id/Recv  Fox  399 
Eironics  Fox  Modems 

2400  Boud  Inl  w/9600  Send/Recv.  Fox  88 
2400  Boud  Ext  w/9600  Send/Recv  Fox  99 


CORPOflATE  CUSTOMERS  INVFTEO 
We  offer  kirge  bid  opportunities.  DUNS  «  09-71B-0S17 

OfCN  ACCOUNTS  rsl«l  30  termi  available  lo  D&B  accounts  rolod 
2AI  Of  b«nef  Achxjl  fretgtil  cKorget  FOB  Skoliw.  IL  Phone  (oi  indi 
cotod)  w  (ox  orderi  lo  CorporoM  Accounts  706  677  7168  Maii 
P  O  1  |o>  irxjKotKll  lo  OepI  CI  1  32 

PtVMD  ACCOUtnV  Ux  Viio.  MoshfCord.  diecL  or  money  order 
|no  cosh  or  c  o  d 's  pleose)  WVien  ordering  by  mail  pleow  coll  in  od- 
vOTKe  lor  ihippino  ond  hondling  chorgot  Sfiipmonts  to  IL  odd  7  75% 
kuc  Minimum  order  SI  5  00      8/92       Write  for  FRCt  catalog. 


Col  for  wholesale  pricing  on  3M  compulM'  lope. 

McB  Hibrt  le  diongi;  praducli  i<4aecl  lo  inoUiaiv  ¥<t 
iMt.  OBt-TBC  ia  fM«  reipeniftle  for  prveing  or  lypeaelling 


7350  North  Under  Avenue,  Skokie,  Minois  60077 

800-395- 1000  In  IL  708-677-7660 

ET  Vduetin*  is  ihe  telemarfcaling  ond  mail  order  deportment  of  Elfi(-TBC, 
CROTe  294  ON  READER  SERVK^  C^ 


RHUtNKXJCT-- AH  ukt  or*  isnd  6>c^i' daUctrvvi  wtB  b*  rniM 

•danttcaJmarcKandiMontjr  Compwtvn  oxJ  laij^a  p«riph«roh  3  worli  dayi  ofMr 
dslfvMY.  moil  wnoll  ilvmv  30col«rid*f  ckr^.  onwwhKfirnanukxiurar'iwiorTon- 
ty  OpfMt  ^4o  r»lu'it  wll  b*  OCCopMd  without  on  ftMA  nutrhnr  Ihxxjthoritsd 
r«lwmi  and  rcfoted  »Kepmen»i  vubiact  lo  1  5%  revtocktng  chorga  AU  ElEK  TEK 
MERCHAh40lSE  IS  BRAND  NEW,  FIRST  QUAllTY  ANOCOmPlETE 
In  no  «w<nt  wiH  E^EK  lEK  be  liable  (or  domain  wWibar  mcidanlal. 
ramaquantol  or  or*«r>MM  Ixc^  oi  MBd  )wm>  no  worrontm  (including 
Mn«u  (or  o  particular  puipote  o*  marcKmiobiltyl  inoi  apply  TKit  don  net 
HK.r«ek<calhibtnafit  of  any  itMrn/focturcr  iMorronfy  AG002 


ffTnnifnnfiMMi  mniiiiili 


You  don't  need  hype.  According  to  some  computer  companies,  you  have  plenty  of  time  to  sift  through  ads  with 
silly  themes  or  meaningless  jokes.  Perhaps  they  assume  entertainment  is  what's  needed  to  influence  you. 
Evidently,  they  assume  you  have  a  light-hearted  attitude  about  your  purchasing  decision. 

It  doesn't  sound  like  these  companies  understand  your  business. 

Alliir  does. 

If  you're  a  systems  purchaser  for  a  large  organization,  your  reputation  is  on  the  line  here.  If  you're  a  small  business 
owner,  you  simply  can't  afford  the  wrong  choice. 
We  take  you  seriously. 

We  think  you're  smart  enough  to  spot  the  best  combination  of  value  and  service  with  just  the  facts.  The  same  facts 
that  have  matched  the  needs  of  Fortune  1000  companies,  government  agencies,  and  universities. 
We  believe  they'll  match  your  needs  too. 


MORE  COMPUTER 
FOR  LESS. 

Alliir  computers  cost  less  than 
Gateway  or  Dell  but  use  the  same 
quality  components.  Including  hard 
drives  from  Conner  and  Seagate, 
floppy  drives  from  Panasonic  and 
Mitsubishi,  and  fuUy-upgradeable 
processing  chip  technology  from  Intel. 
(Which  means  you  can  upgrade  by 
simply  replacing  a  chip,  instead  of 
your  system). 

So  you  get  all  the  high  technology 
of  the  big  brand  names.  Without  the 
high  price. 

LONG-TERM 
RELIABILITY. 

AUiir's  proprietary  motherboards 
have  a  fully-integrated  architecture 
that  requires  less  parts.  Less  parts, 
less  trouble. 


Add  our  48-hour  bum-in  test,  and 
you  get  a  system  that's  among  the 
most  reliable  in  the  business. 

FAST  SET-UP. 

Setting  up  your  Alliir  computer  is 
as  simple  as  plugging  it  in.  All  of  our 
systems  are  shipped  with  DOS  and 
Windows  pre-loaded,  complete  with 
backup  diskettes,  manuals  and  all 
documentation. 

And  our  switchable  power  supplies 
allow  you  to  adapt  instantly  to  power 
sources  worldwide. 

SERVICE  THAT 
UNDERSTANDS 
BUSINESS. 

While  great  technology  and  value 
will  convince  you  to  order  an  Alliir 
computer  today,  great  service  will 
keep  you  coming  back. 


That's  why  Alliir  systems  include  a 
dedicated  toll-free  technical  support 
line,  staffed  with  expert, 
conscientious  technicians.  They 
understand  today's  office 
environments,  and  the  need  to  get 
you  back  in  business  as  soon  as 
possible. 

You  also  get  one  year  of  on-site 
service  free,  and  Alliir's  one-year 
warranty  on  parts  and  labor. 

NO  HYPE. 
NO  JOKES. 

Just  the  facts. 

There's  plenty  more  here.  Take  a 
minute  to  read  them,  then  give  us 
a  call. 

Ask  our  professional  systems 
consultants  to  help  you  choose  the 
best  system  for  your  needs,  or  to 
custom  configure  one  for  you. 

Let's  get  down  to  business. 


ALLUR'S  SERVICE  GUARANTEE: 

•  30-Day  1 00%  satisfaction  money-back  guarantee 

•  Lifetime  toll-free  technical  support 

•  1  -year  warranty  on  parts  and  labor 

•  1  -year  on-site  service 

•  No  surcfiorge  on  credit  cards 

•  COD,  leasing  and  net  terms  available  to  qualified  customers 


ALLUR  OPTIONS: 

•  17"  and  21"  monitors 

•  Tape  Backup 

•  Memory  and  drive  upgrades 

•  High-speed  moth  coprocessors 

•  CD  ROM  and  other  optical  products 


386SX/25NB 


$  1 ,699 


386SX/25 


$  1 ,299 


80386SX  Processor  Operolif>g  At  25MHZ 

iM  RAM  Memory  Standard 

80MB  Fast  IDE  Hard  Drive 

1,44M6  3.5"  Floppy  Drive 

Internol  Modem  WiA  S«id/Fax 

VGA  640  X  480  Resolution  Bodilil  LCD 

Display  Wild  32  Gray  Scales 

1  Parallel  Port,  1  Serial  Port 

1  PS/2'"  Moose  Port 

VGA  Video  Port 

Extemol  Floppy  Disk  Drive  Port 

80'Key  Keyboard  With  101-Key 

Keyboard  Emulation 

Microsoft  DOS  5.0 

Microsoft  Windovo  3.1 

Weight;  6  9lbs. 

Dimensions:  1 .9'|H)  x  1 1  "(WO  x  8.7'|D1 
Enhanced  Rechorgeoble  NiCod  Battery  Pack 
3  ttours  Of  Operation  Before  Recharging 
PovwSoving  Features 
Universd  AC  Power  Adapter 


80386SX  Processor  Operating  At  25MHZ 
130MB  20MS  IDE  Hard  Disk  Drive 
2MB  RAM  Memory  Standard 
1.2MB  5.25'  Floppy  Disk  Drive 
1.44MB  3,5'  Floppy  Disk  Drive 
ExtendedVGA16'Bit  1024  x  768 
Maximum  Resdution  Video  Controller 
1 4'  Color  VGA  Monitor,  .28mm  Dot  Pitch 
Socket  For  803875X  Moth  Coprocessor 
2400  Baud  Hayes-Compatible  Modem 

2  Serial  Ports  And  1  Parallel  Port 
2-Button  PS/2-Compatible  Mouse 
Enhanced  I01-KeyKeyi)oard 

3  16-Bil  And  1  8-Bit  Expansion  Slot 
3  Drive  Expansion  Bays 
Microsoft  DOS  50 

Microsoft  Windows  3  1 
1  Year  On-Site  Service 


486DX/33 


Intel  80486DX  Processor  Operating  At  33MHZ 
256K  25NS  SRAM  Cache  Starxkud 
200MB  IDE  Hard  Disk  Driw 
8MB  RAM  Memory  Standard 
1.2M8  5.25"  Floppy  Disk  Driv. 
1.44MB  3.5"  Floppy  Disk  Drive 
Extended  VGA  16-Bit  1024  x  768  Maximum 
Resolution  Video  Controller  With  1  MB 
1 4"  Non-interlaced  Color  VGA  Monitor, 
.28mm  Dot  Pitch 
Fox  Modem 

2  Serial  Ports  And  1  Parallel  Port 
2-But1on  PS/2-Compatible  Mouse 
Enhanced  101-Key  Keyboord 
4  Availotile  16-Bit  Expansion  Slots 
4  Drive  Expansion  Bays  (1  Avoikible) 
Microsoft  DOS  5.0 
Microsoft  Windows  3.1 
1  Yeor  OnSile  Service 


Intel  80486DX2  Processor  Operoting  At  50MHZ 
256K  25NS  SRAM  Cache  Standard 
200MB  IDE  Hord  Disk  Drive 
8M8  RAM  Memory  Standard 
1.2Atf  5.25"  Fbppy  Disk  Drive 
1.44M6  3.5"  Floppy  Disk  Drive 
Extended  VGA  l6-6it  1024  x  768  Maximum 
Resolution  Video  Controller  With  1  MB 
1 4"  t^xi-lntedoced  Color  VGA  Monitor, 
.28mm  Dot  Pitch 
Fox  Modem 

2  Seriol  Ports  And  I  Parallel  Port 
2-Button  PS/2-Compatible  Mouse 
Enhanced  101  -Key  Keyboord 
4  Available  16-Bit  Expansion  Sloh 
4  Drive  Expansion  Boys  |1  Available) 
Microsoft  DOS  5.0 
Microsoft  Windows  3  .1 
1  Year  On-Site  Service 


s 

/25 

$  1 ,699 


m 


MICROSOFT 
WINDOWS 

REA[>t-TO-RLN 


Intel  804B6SX  Processor  Operating  At  25MHZ 
256K  25NS  SRAM  Coche  Stondord 
200MB  IDE  Hard  Disk  Drive 
4MB  RAM  Memory  Stondord 

1  , 2MB  5.25"  Floppy  Disk  Drive 
1.44MB  3.5"  Floppy  Disk  Drive 
Extended  VGA  16-Bit  1024  x  768  Maximum 
ResoluHon  Video  Controller  With  1MB 

1 4"  Non-lnlerloced  Color  VGA  Monitor, 
,28mm  Dot  Pitch 
Fox  Modem 

2  Serial  Ports  And  1  Parallel  Port 
2-Button  PS/2-Campatible  Mouse 
Enhonced  101  -Key  Keyboord 

4  Avoiloble  1 6-Bit  Exponsion  Slots 
4  Drive  Expansion  Boys  (1  Available) 
Microsoft  DOS  5  0 
Microsoft  Windows  3.1 
1  Yaor  On-Sila  Sflrvica 


Now 
Available 
For  Our 
486DX/33 
Or 

486DX2/50 
Systems! 


Mini  Tower  Option 


ADD  $  1 0O 


1  -800-488-3095 


A.LLUR 


PAX  YOUR  ORDIRI 
fSIS)  704-1328 


1 1  prkm  pnd  It  _  ______ 

9taiaUm  m  lom*  ona%  On-Ml*  

4:Kriology.  6 1 7S  Von^  Av«  ,  ^odkind  Hilli, 


p  nwlhoMl  "QlK*  PncM  ihoHm  do  not  Mclwdf  Ai^pinB.  hcmling  or  oopiKobl*  tdn  Xm  M  dov  merwy  back  aiaraNm  6em  not  mdud*  ih'ppww  and  Koncfing  ctiorwt 
It  no>  indwdad  <-i#i  Nolibook  !W  Inid  Irwwfa  logo  ■*  O  trod>mori  at  W  Corport»on  MS  DOS  <*  a  r»wrj  »od«wq«i  iwd  VfmOa^  n  o  madTwrti  o<  M.Jo»o*i  Cor 
illi,  CA  91367  |8)B|  704  »3I5  •  fAX  (818)  7aS-I3?8     

QRCLE  387  ON  READER  SERVICE  CARD 


BUSH 

i  Uowna  tufaMCt  to  oaprovoJ  On  lA  iiv>Mca  n  prow«M  by  hrd  party  Mrncw  i 


For  Printers,  It's  Arlington! 


EPSON 


LX810 

S155 

FX850 

$289 

FX1050 

S375 

LQ570 

$259 

LQ860 

$549 

LQ870 

S435 

LQ1070 

$369 

LQ1170 

$575 

LQ2550 

$849 

EPL7500 

$1899 

EPL8000 

$1329 

DFX5000 

$1269 

LQ1170 


WHEN  YOU'VE  GOT  AN  EPSON,  YOU'VE  GOT  A  LOT  OF  COMRANY 


Panasonic, 

A 

$199  ^ 


1123 
11241 
2123 
2124 
2180 
1624 
1654 
1695 
2624 
4410 
4430 
44501 
4455 


$279 

CALL 

CALL 

$179 

$339 

CALL 

$369 

CALL 

CALL 

$899 

$1099 

$1719 


2123 


4410-5  PPM 


2624-300  CPS 

Panasonic  2100  Series  Printers  offer  scalable  fonts, 
color  option  and  quiet  technology! 


Canon 


Arlington 
Computer 
Products  is 
an  author- 
ized dealer 
for  Epson, 
Panasonic, 
and  Canon. 


BJ-300 
BJ-330 
BJ-10EX 
BJ-20EX 


S419 
$569 
S315 
$379 


BJ-330 

•  High  speed  300  CPS  (10  CPI) 

•  360  X  360  DPI 


BJ-300 

•  High  speed  300  CPS  (10  CPI) 

•  360  »  360  DPI 


Canon  has  "Bubble-Jet"  Technology! 


Arlington         ^  """^"^  * 

te:..nc^#  800-548-5105 


Arlington  Computer  Products . . .  Great  Service  Since  1984! 

•  PC  Magazine  ". .  .Arlington  offers  worry-free  mail  order  purchasing!" 

•  PC  Sources  Product  Review  "...  You  can  be  confident  that  what  you  order  will  work!" 

•  PC  Computing  Phantom  Shopper  ". .  Courteous  service  and  terrific  technical  support!" 


HEWLETT-PACKARD 

Laserjet  III  w/Toner  $1519 

Laserjet  IIP*  w/Toner  $809 

Laserjet  IMP  w/Toner  $1079 

Laserjet  MID  w/Toner  . . .  $2549 
Laserjet  IIISI  w/Toner . . .  $3499 

IMG  Upgrade  $79 

2MG  Upgrade  $109 

4MG  Upgrade  $179 

Extra  Toners   $79 

Deskjet  500/500C  ....  $409/719 

Pacific  Page/XL  $269/$639 

Pacilic  Data  25  in  1  Font  .  $249 
PacData  Deskjet  25  in  1  . . .  $99 
Pacific  Connect  $269 


PANASONIC 

1123  . .  $199  1654  .  .  $519 
11241  .  $275  2624  .  .  $365 

2123  . .  $249  4410  . .  $649 

2124  .  .  $325  4430  .  .  $899 
2180  . .  $179  44501  $1079 
1624  .  .  $339  4455  .  $1719 
4420/44501  2  MG  . . . .  $149 
Color  Option  $45 

CANON 

BJ-10EX$319  BJ-300  $419 
BJ-20EX$379  BJ-330  $569 


OKIDATA 

ML320  $309  ML391  .  . .  $579 
ML321  $435  ML393  .  .  .  $919 
ML380  $219  ML393C..$979 
ML390  $435  PM3410  .  $1299 

OLC400  . .  $599 

OLC810  .  CALL 

OLC820  .  $1239 


CITIZEN 

GSX140  $299  GSX200  $159 
GSX145  $379  PN  48  ..  $289 


ML-390 


LX810  $159 

FX850  $289 

FX1050. . . .  $375 


EPSON  PRINTERS 

LO570  ....  $259         LQ1070  ...  $369         EPL  7500 .  $1899 
LQ860  ....  $549         LQ1170  ...  $575         EPL8000  .$1329 
LQ870  ....  $435        LQ2550  . .  .  $849         DFX5000  .  $1269 
NO  SURCHARGE  FOR  CHARGE  CARDS! 


DFX8000. . .  .  $2139 
Action  Laser  II  $679 
Action  150  Fonts  $59 


NOTEBOOKS 

Librex  386  SX20. 

60  MG.  VGA  $1849 

AST  43V.  386.  40  MG  . .  $2049 
AST  63V.  386.  60  MG  .  .  $2299 
Epson  SL/20.  60  MG  . . .  $2249 
Epson  SL/25.  60  MG  . . .  $2599 
Panasonic  CF370H6 
386SX-20.  60MG.  VGA  .  $2399 

TEXAS  INST.  ^ 

TM  3000/40  MG   CALL 

TM  3000/60  MG  CALL 

TM  3000/WINSX  60  ... .  CALL 
TM  3000/WINSX  80  ... .  CALL 
TM  4000/WINSX  80  ... .  $2569 
TM  4000/WINSX  120  .. .  $3049 

TM  4000/DX  120  $3549 

LASER  STD  $879 

LASER  PS17  $1199 

LASER  PS35  $1499 

LASER  1  MG  Upgrade  ..  $129 

SOFTWARE 

Adobe  Type  Mngr  Wndws  $59 

Aldus  Pagemaker  $489 

Corel  Draw  $369 

Lotus  123  2.2/3.1  .  .  $329/$389 

Microsoft  Mouse  $89 

Microsoft  Excel  Wndws  .  $299 
Microsoft  Windows  3.1  ...  $79 

Microsoft  DOS  5  0  $79 

PC  Tools  7  1   $79 

Ventura  Desktop  Publ.  ..  $499 

Word  Perfect  5  1  $259 

Word  Perfect  Windows  . .  $269 

SCAN.  &  MGIT. 

Epson  ES300C  $829 

Kurta  XLP  $249 

Logitecti  ScanMan  $135 

Logifecti  ScanMan  256  . .  $259 
Panasonic  FXRS  3070U  .  $769 

Summasketcfi  12x12  $289 

Summasketcti  12x18  $539 


MULTIFUNCnON 
BOARDS 

AST  6  Pack  w/384K  $159 

Intel  Above  Board*   $239 

Intel  Plus  8  w/2  MG  $349 

Intel  Snap-In  386   $339 

Irma  Board  III  $399 

AST  5251-11  Plus  $459 

ATI  Stereo/w  Speaker. . .  $139 
Sound  Blaster  PROF  $189 

DRIVES  &  TAPES 

Ext.  12  for  PSIl  $159 

Toshiba  3V?"  720K   $69 

Toshiba  3'//'  1.44  $69 

Colorado  Jumbo  120  $199 

Colorado  Jumbo  250  $259 

AMERICAN  UPS 

250  $119    600  $275 

400  $179    800  S559 

450  $209    1200VX  .  S729 

CD  ROM  OPTICAL  DISKS 

NEC  CDR-74  $779 

Panasonic  LK-MC  501 B  .  $369 
Panasonic  LK-MC  501 S  .  $539 

SEAGATE  HARD  DISKS 
48  MB  3'A  (157N-Kit)  ....  $259 
40  MB  for  AT  (ST251-1)  .  $239 
80  MB  for  AT  (4096)  ....  $399 
80  MG  296  Kit  $299 

89  MG  3096   $279 

106  MG  3120A  $329 

120  MG  3144A  $369 

211  MG  1239   $569 

IOMEGA 

90  MB  Int  w/boot  card  . .  $779 
90  MB  Ext  w/boot  card  .  $799 

PLUS  HARD  CARD 

40  MB/50  XL   $549/$299 

80  MB/105  MB  $419/$439 

CONNOR  HARD  DRIVES 

40  MB  $199 

120  MB  $359 

200  MB  $589 


MODEMS 

Dove  Fax  Windows   $209 

Hayes  Pocket  2400  $119 

Hayes  2400  Optima  $149 

Hayes  Optima  96  $369 

Hayes  Ultra  96  $549 

Hayes  Ultra  96  14.4  $759 

Intel  2400  Ext.  V  42  $149 

Practical  Per  2400  Int  . . .  $79 
Practical  Per  2400  Ext  .  .  $119 

Practical  Per  9600  $265 

Practical  Per  14  4  Int  . . .  $329 

Practical  Per  14  4   $359 

Tl  2400  Fax/Modem  $279 

US  Robotics  9600  $569 

US  Robotics  Dual  Std  . . .  $769 

SallsFAXIIon  MODEMS 

100  2400/9600  Fax  $99 

200  2400  V  42/9600  Fax  .  $275 

400  14.4/14.4  Fax  $375 

400  Ext  14.4/14.4  Fax  ...  $419 

CHIPS 

256K/1  MG  Chips  .  each  $3/$6 

256  X  4  Chips  $5 

256K/1MB  Simms  ....  $15/$39  _ 

4MB  Simms   $139  ■ 

Compaq  386  4  MB  $219  ^ 

Compaq  LTE  386  4MB  . .  $259 

HP  2MG  Upgrade  $119 

IBM  70  &  80  2  MB  $109 

IBM  70  &  80  4  MB  $219 

OKI  Laser  2MB  $149 

Toshiba  3100SX  4MB  . . .  $229 
Toshiba  3200SX  4MB  . . .  $229 
Tl  Notebook  2  MG  $139 

inter 

Intel  8087-2  $109 

80287-1  OX  L/XLT  $79 

80387  SX-16  or  20  $119 

80387-16/20/25/33   $189 

80387  SX-25  $139 

80487  SX  $449 

RapidCAD  $329 


J 

NETWORKING 

Netware  2  2  5  User  $499 

Netware  2.2  10  User  ...  $1099 
Netware  2  2  50  User  ...  $1899 

Netware  3  115  User   $599 

Netware  3. 11  10  User  .  .$1499 
Lantastic  10BPS  Starter  .  $459 

E143  Ethernet   $199 

NE1000  Ethernet  $139 

NE2000    $159 

Ethercard  +/♦  16. . . .  $139/$155 

EtherLink  II  3  Com  $185 

Intel  Ether  16  $119 

IBM  Token  Ring  $599 

VIDEO  BOARDS  M 

ATI  VGA  Wonder  XI  $159 

ATI  VGA  Wonder  IMG  . .  $189 

ATI  8514  IMG  $399 

ATI  Graph  Ultra  IMG  . . .  $439 

Boca  Super  VGA   $109 

1024  VGA  16  Bit  $79 

Orchid  Pro  II  IMG  $269 

Orchid  Farenheit  IMG  ..  $279 
Paradise  VGA  1024   $139 

MONITORS  M| 

MITSUBISHI  IHI 

EGA  $249 

Diamond  Scan  4533C  . . .  $459 

HL6605  16"  $949 

HL6945  20"  $1789 

Monitor  Stand  $29 

NEC 

3  FGX/4  FG  $639/$759 

5  FG  $1369 

Multisync  VD  $1799 

PANASONIC 

1381  VGA  1024x768  $329 

1395  VGA  1024x768  $439 

1991  VGA  1280X  1024. .  .  $1559 

GOLDSTAR 

1460  VGA  1024  «  768  . . .  $299 
1620*  VGA  $689 


flingt< 


on 
bmputer 


Prtces  and  availability  sub|ec<  to  change 
without  noticp  Purchase  orderi  accepted 
Irom  OuAlUtvd  CiMtorrwr*. 


HOURS  GST 
7:30  •  6:30  pm  -  Mon  <Frt 
9:00  •  100  pm  •  Saturday 

^ft^Jkmmfhf     IM^      1970  CARBOY 

■  %*%fM\\J  •  inC*    MX.  PROSPECT,  IL  600S6 


FOn  ORDERS  S  QUOTES: 


800-548-5105 


■^VW--'         CUSTOMEB  SERVICE  AND  IN  ILLINOIS  708-228-6333 

-^^i!^:^  SHIPPING  708-228-9748 

TECHNICAL  ASSISTANCE  708-228-1470 

We  Export!      fax  708-228-0516 
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LAPTOP  COMPUTERS 

ASI  t'"  [  Ai  L 

ASTPr.  NE-W 
ASTPr.-i         ...       •  .     _  j^UR  NEW 

C«nip»qUTEJ8bSlji!0  .CAU. 

C«ni(iaqUTE3aBSl/2S...._  CALL 

EvmiTanlpaLXaOMB  CALL 

EvMx  Tempo  Canlw    ..JJEW 

NECinraMiMnes   .CALL 

ToMMnmnnnieOOO  968 

T«<HlnMn«nanliTM3oao  CALL 

T«n>  httumenB  aaafWINSX  CAU 

Tra>ln«nmnls48anMNSX.  NEW 

ToMii  T2200SX  80Ma  .2889 

ToMba  T4400SX  80Ma  JTSS 

Tothia  T»«00  octor  CALL 

COMPUTERS 

AST  Pramun  II  3seSX/2a  modal  S  1319 
AST  Pramum  II 386/33  modal  5  2389 
Compaq  Daakpra  386800  wWlMB  CALL 
Compaq  Dailipro4a603M  CALL 
Compaq  SyltamPni  AUMOOELS 
DTK28e/386/4a6       cuatomquotos  CALL 

Packaid  Baa  a>  medals  CALL 

SmttiCorana.     JUX  MODELS  CALL 

WyaaTam*iata3(Vsa«a  29*nmme 

DISK  omves 

Comer  IZOMBIOE   379 

ComtzioMeioe  w^stock 

Cofna>S4aMBIOE  _  1268 

MaxlorLXT2t3A  213MB  DE.  SB5 

Manor  LXT340A  34aMB  IDE  979 

Mbopolla        ALL  MODELS  CALL 

Padic  nm  Exlamal  floppy  dmes^  CAU 
PhaHKdcanJUXLSOMB  298 
PkaHaidcafdllXL  lOSMB  437 
?nyllll  ST3144A  130mb  16m»  IDE  379 

SaagalaSTI239A2l1mb1Sm>IOE  595 

Taac  3.5*  and  S.2S'  tepptaa.  CALL 

Taac  dual  loppy  drive  lb/ 

Toall*ial2MB/1 44MB  i" 

ItATH  CO-PROCESSORS 

Cyn>80387DX  2(V2S  ' 

CyraSCa87DX-33   16.' 

Mel  80287X1  » 

lnlel803e7SL   139 

lnW8a387SX-16   124 

lnlel8a387SX.2a   134 

lnMaaa870X.2(V2S/33.   199 

WaMk.  JKaMODELS  CALL 

MEMORir  PRODUCTS 

2MBtaTt00OSE/XElT2a0OSX  269 

2MBI0CT  I.  TM3O0O  -  199 

IMBIorPanaaorHclaaerpnnlen.  CALL 

1MB  lor  Tem  Inalmil  laaer  pflnMiB....CALL 
2S6i480nsOfMM.   5  50 


NUDWEST 
COMPUnR 
WORKS 


OUALirr  SCRYICl  S  BUARAKTIID  lOWCSI  RRICIHC' 


PANASONIC 

KXPItSOl/2180  149/179 
IO<Pt123/2123  199/244 
KXPt  1241/2124  275/319 
KXP1624  338 

KXP1654   535 

IO<P2624  365 

KXP44iaLaa«f  645 

KXP4430Lasec  NEW 
KXP44S0iLaMr  CAU 

KXP4455L«ei  CAU 

NEC 

P32O0/  P3300  _23aa3e 

P62a0/P6300  410688 

P9300  868 

LCSOPoesavK  1545 
LC9SPoalacnpl  NEW 
ColortHalePoslscnpl  4499 
nCONK  by  KocM 

I50«/ISasi  32W295 
701  Inkie)  428 

CotOf4  Inkjet  WW 


PRINTERS 


OKIDATA 

1S4TurtX)  219 

320/321   314/438 

390. /391.  439/595 
3S3<  Color  999 

Laaer400   595 

UiaaraOO  925 
LaiatSlO  NEW 
LaMf  830/840  1308/1594 

HEWLETT  PACKARD 

□aUilelSaa  398 
DeefciatSOOC  729 

l.eier|elllP<  819 

I  nemlellllP   CAU 

Laaarieini   1529 

Laaar|elM>   2327 

LaaarleHWi  SPECIAL 

Pam|el/Paln«alXL  CAU 
PaM|alXL300  NEW 

Scafi|e<2P  IN-STOCK 

Sc«n|«l2C  1449 
t'i.>n*>fs  ALLMonn!= 


IBM 

LaserpnnMr  IO-10L.  .  CAU 

IBMExactel  098 

CANON 

BJIOEXBubUaial  319 
BJ20<wleedar  419 
BJ300/33a  449«Sg 
STAR 

NX1020R  Color  I8S 

NX2420R  Color  JOS 

XB2420 Color  488 

Suim*»  3m 

Laearf>nnier4  .858 

QUME 

Crystal  Expraee... 
SEIKOSHA 

SP.2400 
LT20/SL9O. 

CITIZEN 

QSX-140</)4S 

PN.tR  l'N4RPfc) 


CAU 


IBS 
299/319 


isenm 


QMS 

410PoslsCfipt  

1499 

815/815Mn  ;!S69O905 

82S/82SMR  33SaM«25 

ColoncnpllOP 

4859 

CotnalpltO 

5729 

TEXAS  MSTRUMENTS 
MfcrelaearDaiic  890 

>tiiiilnei  nam.  XI  .2148 

MkralaearPS17»._ 

...1178 

MCRll8MrPS3S«... 

.14e8 

MksolasarXLPSI?. 

...2488 

MIorolaaarXLPSas 

.2798 

EPSON 

2m 

LO-570/870  2S8M34 

AcaooLaaarU  

....jsn 

OFX^OOO  -  - 

....128* 

DFX-SOOO  _ 

.2138 

SEIKO 

Smart  Label  Pi¥iter« 

139 

CH  4104C<Jlo>Las« 

CALL 

LASERJET  ACC. 


IN-STOCK 
257 
CALL 
CALL 


2SSi880nsSIMM... 
IMB>98ansSIHM„ 


...1400 
...CAU 


 CAU 

MICE 

Loglecli  Oem  2-liuacn  lailal  38 

LoglediDanaN/Wlndomll  89 

I  ngUwhMmiiiaman —  79 

Micraeollbua  or  serial  400  dpi  89 

Mcraeoll  Baa  Pom  nwuu  125 


r,„      i  i.iM  ,     r  1  ,  .irlndge 
Pacific  Dal<i  rTH.'<ii(MV  boards 
PacilK  Data  Pacific  Page  XL 
Pacific  Data  Postscript  carl  HP  Ill/IIP  289 
LASERJET  CONSUMABLES  CAU 

BATTERY  BACKUPS 

AmerKanPoMrBIUOOdeskKip  178 

Amarican  Pimw  AP400  sllnabia  306 

AmaHanPoiMrAPeoOianiina  433 
American  Power  AP9aoaan«na  599 
Amencan  Power  Surne  Arrest  Plus  39 
rnppUleBC500  188 

Tnpp  L«e  BC7S0.   J89 

TnppLMIaaBar4    44 

MODEMS 

CantnaJ  2400  baud  rt  MNP-5  99 

Mel  14  4EX   499 

imalSatKlaxiion  too  109 

lnM9800E  atdemal  CAU 

Magaharlz  modems  tor  aaiapupa  CAU 

Prac«calPeripherals9600SA.  2at 

US  Rctiottcs  Courier  2400  MNP/5  279 
Woridpon  Fax/Modems  lor  ll«ilops  CAU 
Zoom  V  42  tMS  w/mnp  extomal  125 


CD-ROM  DRIVES 

NECCDH  74o«oinal  599 
NECCDR^tmtotnal  509 
Toslnbo  AU.MOOELS  CAU 
SonyCOU-535inlcfnal  .  349 
Sony  COU  7205  Laser  Ubrary  499 

SOFTWARE 

Adobe  Type  Manager.  59 
Adobe  IkKtraair  4  0  349 

AldusPagsmaksr4  0  489 

BoriandOuaaToPn>  304 

CaereOmnipage  449 

CaleraWonScanPlus  649 

CMraFaigraHwr  98 

Cenlral  PoM  PC  Tools  7.01  119 

Corel  Draw  ZO  359 

DslriraWlrtlaiPto...  75 

DMA  PC  Anywhere  IV  99 

Lotus  1-2-3  ver  31  Plus  398 

McroBon  Office  lor  Wmows  479 
Mlcn>sallWindows3 1  89 
MlcrasanWonlforWsidows2.0.^ 
PraserMon  Task  Force  V4  0  119 
Symanllc  Norton  OeskUp  95 

Stack  EtacStaOier  88 

WonlPeriect5 1  lea 
OVER  1000  imes  w  stock  / 


PLOTTERS  S  DIGITIZERS 

Calci«  1/  597  I 

Hewlt'tl  r  .,.,.11  ,  ,ii,.r.  ,\u  MODELS 
Kurta  12x12  XLP/12xl71S/ono  -287/537 

PacMcDataPraTiacar  NEW 

SummagrapbKa12x12/12x1S  312/549 

TAPE  BACKUP 

CokiradoDJ.IO  40.l2aMBnt  195  I 

CakiradaOJ-2012O25aM8»<t  252 

CatoradoaFA.700  25O^7CX)MB>ll  706 

liwinA120PC4O-120MBnl  .237 

lnMnA2SaPC25aBaBl«  2g7 

MaynanlXLSS«04aMB  2*» 

MaynafdVPIsa   Je9 

Mounlaln4aMBnVeit_...  „_24aCAU 

MaunlalnFS8000>il    _  519  | 

MfSC 

Keytxiaids  XT/AT    69 

Logitech  Fokjman  _  NEW 

SoundUaalarPio  188 

8CAMMER8 

Complele  PC  page  scanner  &  Wotdecan .  559 
HewM  Packard  Scan|s<  2P  /  2C  ootor  CAU 

LogMech  Scanman  256  w^wfcerve  -319 

MkTOtskScanmekereOOG  849 

McrotekScanmakaieoOZ  1329 


WHY  MIDWEST  COMPUTER  "WORKS"  FOR  YOU 


MONITORS 

GoUstar  14«0>  14*  1024x768  2amm  299 
Idek  MF51 1 7  1  ria24i768 
ldekMFS217  ir  1024x768  26mm  1049 
MAGMX17F  ir  1280x1024  2tmm  CAU 
Mtsubohl  HLe6a5  16*  1024x768  959 
MllaubahiHLe945  20- 1280x1024  1785 
Neneo  90801 16'  1280x1024  28min 
Nanao  FSSOi  ir  1280x1024  28min 
Nanao  T560i  ir  1280x1024  26n«n  tim 
NEC  5020*  muttisync  1280x1024  1789 

NEC  3FQX  15*  1024x768  ^8mm  CAU 

NEC  4FQ  15-  1024x768  28mm  749 
NEC  5FG  ir  1280x1024  28mm  CAU 
NEC6FQ2r  1280x1024  28mm  CAU 
Packard  Bel  8539  14*  640x480  39mm  229 
PanasoncC-13811 14*  1024x768  329 
PanaaonKC.1395  14-  1024x768  ni 

PnnoeKinUllra.1400  Special 

Samsung  ML  4571  14- mono  VQA  129 
Samsung  Sync4  ir  1024x768  849 
Seiko  1440/1450  14- VGA  2Smm  485/589 
SeSia  1780  iri280xia24  25mm  1249 
Salko2aS020-  1024x768  Slmm  1919 
SonyCPD1304S  14- 1024x768  25nim  579 
SonyCPD1604Sir  1024x768  2Smm  NEW 
Zenldi  1492  14-  Oat  tanexm  VGA  CAU 

WOEO  BOARDS 

ATI  VGA  Wonder  XL  wAi<ouee512K^  155 
ATI  VQA  Wonder  XL  wAmuee  1MB  185 

ATISS14AJIIia1MB.  CAU 

ATI  Vantage  IMBsrtnouoe  299 

ATlGiaphKsUIIni  IMBwAnouee  CAU 

BacaBasKVGA640l4SO  59 

Boca  SVGA  1024x768  512k/1  MB  129/149 
Can)lnal-7D0ia24i768S12K/t  MB.  138/159 

DumondSMelhHK^itortMB   265 

Hen:u1esGoM  series   CALL 

Orch. !  r-,,  '>.■  ,  ii.iTlls  1MB    -219 

NETWORKING 

3COM  n  ■,(.  II  [hfilink  IS 

DMiboard  -AUMOOCLS  CAU 

Lsnlasac  Elhemal  Staner  Kit  469 
Ne1were225-user  482 
Nelware2-2  lOHjser  1099 
Nelwaie3  llS-user  sm 

Netware  3. 11  tOnaer   1  v,ii 

Nalwaia31l2(MMt  

Netware  3.11  SlVuaar  

NetWares  It  lOOueer......    3660 

Nelwate3tl2S0^aer   6999 

3  11  PrenSum5k>2S0uaer  NEW 

LAe    69 

NE100a«IE2000 Boards.  I3V159 

SMCArcnolPC130e70E_  98/124 

SMCAn»HPC600WSff>C800FS..  129/208 

SMC  360BTP  lOBTconcanuaMr  419 

TiaiaOl  1 1/0105  79/138 

Thomas  Conrad  8245  Anaiet  ISM  209 

WestamOlgllalEMa/Eltoie  123(159 

Xtrcom  pocket  Ian  adapters  CAU 

(Netware  ivgradas  avaaabte) 

FAX  MACMIMES 

KlewMlPackanlFAXaenea  NEW 

Panasonic  UF3l2plati  paper   1529 

Sharp  FO240   659 


UDESELECnON\ 

Huge  inventory.  Thousands 
of  items  in  slock  and  ready 
for  imniediale  shipnienl! 


PRBMIUU  BXBC  3B6SX  25»Mhz 

•□Bb^^X  <-bMrV  Ant>  HAM 
•Ej^MndoUe  to  amb  HAM 
-1  44ff*tNA«1lappy 
■flOnti  Of  80n^  hafd  cMw 
•VGA  wNto  LCD  (color  optonal]  jj 
•t  «er.  l-pat.  VGA.  mouse 
o(  toyboard  ports 

•rn..i4-w.^.:-H  MOW  IN 
STOCK!  ^ 


Office  Automation^ 

Best 
Seller 

24-PIN  DOT  MA  TRIX  PRINTER 
•EZ  Ml  LCD  ap«mor  panel 
•aOOcps  drall  pfM  VMd  «i/12K  buAw 
•Front,  rMT,  lop  Of  bonom  papar  laad 
•Push  and  pul  ttactor 
■Auto  papar  parking  ft  loactng  laatm 
•EmulBlas  ^aon  A  IBM 
•2-year  Panaaorw:  Warranty 


'N-TIME 

ln-sUK°k  orders  arc  shipped 
the  .sanic  day.  We  are 
fa.sl  &  clTieieni 

Tejcas 
Instruments 

TM3O00 

'  :«6SX  20MH/  2n«}  MAV 
•EapandslSe  to  6nS)  RAhl 
•1  44nS>  tuk.«  ncppy 
•2amb  HO  (X.  40.  60  or  80  o|H  i 
■VGA  poiwr  wlias  (tapliiy 
•1-SM.  l^,VGA.mouseA 
nuiTim;  keypad  pons 


ERVICE 

If  you  don't  tlnd  it. .ask. 
our  friendly  staff  will  spei  ial 
order  products  for  you' 


NEW 
_  Quiet 
Operation ! 
KXP-2123 

24-PIN  COLOR  CAPABLE  PRINTER 

•I  /  ^-t  i  Cn  ?Q  tiifWx,  txnT.ii.rf  iw™-! 
•.'4<lrp..  draft  pnjit  s(ie<x>     ,  1  4K  tuitliv 
•Ri'.ir  tfip  oi  twtlofn  ti.ip"v  Imtl 
■fiijl  afiO  CHJX  tr.jtlu*  SUtmJrffU 
•Aiilii  pjpol  paiViri^  A  kkidirig  liMtiin' 
•I  cm  cosj  Cotof  optKX)  tr«jtu»i> 
•?  year  Panasonic  WaTant> 


KXP-2624 

24-PIN  WIDE  CARRIAGE  PRINTER 
'Hem  *S«jpM  Quwl  OperaSon*  (43  5dBAl 
•Faa  3aOcpa  dn*  pm  speed  w«K  bultor 
•Ffors.  leer,  lop  or  bottom  paper  leed 
•Push  and  puS  kscsor 
•Aula  pafim  pwliing  A  loedng  leatm 
•EmuWas  Epson  «  I8M 
■?-yeai  Panasonic  WflrTan^ 


—  Our 
Best 
Selling 
Laser ! 
KXP-4410 

PERSONAL  LASER  PRINTER 
•5  pagM/mnuie  at  300  i  300  dpi  resokiSon 
•S12K  RAM  (mas  4  SUB) 
•HP  Isssilsl  IIP  amiisaon 
*2B  wHMtttt  bMnap  lontt 
•On*  200  tfiaal  »ay  ««h  mamai  laad 
•Opttonat  muft-puipoM  dual  caiaefto 
■Paroid  iHDrtnrr 


KXP-4430 

PERSONAL  LASER  PRINTER 
■S  pagoaMwwIa  al  300  m  300  dpi  iwAitian 
•  IMBRAM(nM>  SM8) 
•HP  HI  arrwMon  nAn^je  artfianovnam 
■28  vMamal  lonlt,  ft  acalibia  lonb 
■Ona  200  tfiaat  tay  ««i  manuii  laad 
■Optanal  mUIH>u(poaa  dual  casaette 
•PivaM  a  aenaf  inlertaces 


N 


MBUMEST 
COMPUTER 


SSOlemnqltinDnye  BuBalo  Grate  H  60089 


DIRECT 
ORDER 
LINE 


800-85-WORKS  1 


(800-859-6757) 

TECH  SUPPORT  &  CUSTOMER  SERVICE  708-459  6883  •  FAX  708-459-6933 

WE  GUARANTEE  THE  LOWEST  PRICES  AND  THE  BEST  SERVICE! 


•  C  O  D  onMn  acnvii- 1 

•  Votf  oradN  cart  *  not  cnai^M 


•Ctf  IB  tor  guaratir  teoum 
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Solutions 


SPREADSHEETS 


Icons  for  Elxcel  Files:  A  macro 
that  uses  DDE  to  create  Program  Manager 
icons  for  your  files  from  within  Excel. 


Icons  for  Excel  Hies 

I  often  use  Microsoft  Excel  for  projects 
that  last  an  extended  period  of  time.  To 
speed  up  repeated  access  to  these  project 
files,  I  used  to  create  program  items  man- 
ually in  Windows'  Program  Manager. 
Then  I  would  just  double-click  these 
icons  to  launch  Excel  and  automatically 
load  the  files  I  needed. 

Most  of  the  time  I  created  my  program 
items  with  Program  Manager's  File  New 
command.  Occasionally,  I  did  it  by  drag- 
ging an  icon  from  a  File  Manager  direc- 
tory window  to  a  program  group  in  Pro- 
gram Manager.  Either  way,  the  process 
seemed  unnecessarily  awkward  to  me. 
Why  shouldn't  the  application  itself  give 
you  the  option  of  creating  start-up  icons 
for  its  documents? 

Using    the  Program   

Manager  DDE  commands 
Addltem  and  Create- 
Group,  I  wrote  the  add-in 
macro  shown  in  Figures  1 
and  2.  Now,  whenever  I'm 
working  on  an  Excel  file 
that  I  know  I'm  going  to  be 
returning  to,  I  can  create  a 
start-up  icon  for  it  without 
leaving  Excel. 

When  opened  or  in- 
stalled in  Excel's  start-up 
directory,  this  macro  adds  a 
Save  As  Icon  command  to 
Excel's  File  menu.  When 
invoked.  Save  As  Icon  first 
saves  the  active  document 
to  disk  and  then  automati- 
cally creates  a  program 
item  by  sending  the  appro- 
priate DDE  commands  to 
Program  Manager. 

If  the  active  document 
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has  never  been  saved,  the  macro  first  dis- 
plays a  standard  File  Save  As  dialog.  If 
the  document  has  been  saved  but  has 
been  changed  since  its  most  recent  save, 
a  standard  File  Save  is  performed.  This 
ensures  that  an  up-to-date  version  of  the 
file  exists  on-disk  before  the  program 
item  is  created.  Canceling  out  of  the  File 
Save  As  dialog  box  halts  the  macro  and 
returns  the  user  to  the  active  document. 

Once  the  file  is  safely  on-disk,  a  new 
dialog  box  prompts  for  icon  and  group 
names.  By  default,  the  icon  name  is  set 
to  the  filename,  but  this  may  be  overrid- 
den. The  group  name  can  either  be  that 
of  an  existing  group  or  that  of  a  new 
group  to  be  created  by  the  macro.  If  the 
OK  button  is  clicked  before  both  values 
are  entered,  an  alert  message  is  displayed 
and  the  macro  ends  with  no  further  ac- 


tion. The  macro  also  ends  if  the  user 
clicks  the  Cancel  button. 

After  the  dialog  box  is  completed  and 
the  OK  button  is  clicked,  the  macro  ini- 
tiates a  DDE  conversation  with  Program 
Manager.  The  specified  program  group 
is  selected  (or  created),  and  the  item  is 
added.  The  properties  of  the  resulting 
program  item  will  be  as  follows:  Descrip- 
tion— the  icon  name  entered  into  the  dia- 
log box;  Command  Line — the  complete 
path  and  filename  of  the  active  docu- 
ment; Icon— EXCEL.EXE.  Note  that 
the  assumption  is  made  that  EX- 
CEL.EXE is  in  the  DOS  search  path.  If 
it  is  not,  one  of  the  default  Program  Man- 
ager icons  will  be  used  instead  of  the  Ex- 
cel icon. 

Frank  Reidelberger 
Des  Plaines,  Illinois 
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-AOO  COMMAND(J.Til«'.um01  AddlnManuJ) 

7 
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■RETURNO 
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10 
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mcpOI.SaveAslcon 

11 
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19 

=    ALERirBolh  an  Icon  TKI*  and  •  Group  must  Ix  enlec«d".3) 
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24 

-IF(ISNA(GET.DOCUMENT(2H) 
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■ 

27 
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■ 
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•ENDIFO 

■ 

29 

•RETURNfTRUE) 

f{0ur« };  The  first  iwiga  of  an  Exoal  4.0  imMm  that  cmtes  a  WliNlows  Progim  Maia^ 
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Figure  2:  The  second  range  of  SAVNS.  XLA,  presented  here,  defines  the  macro't  custom  command  and  dialog  box. 


►PC  MA8AZINE  Mr.  Reidelberger's 
macro  presents  the  simple  dialog  box 
shown  in  Figure  3.  Most  of  the  time,  you 
can  leave  the  top  half  of  the  dialog  box, 
accepting  the  current  filename  as  the 
name  of  your  new  program  item.  But 
you'll  have  to  fill  out  the  bottom  half  each 
time  you  use  the  command.  Be  careful 
to  type  the  name  of  your  program  group 
correctly.  If  the  group  is  called  Excel4.0, 
for  example,  don't  spell  it  Excel  4.0  (with 
a  space),  Excel40,  or  XL4 — or  your  Pro- 
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gram  Manager  window  will  be  cluttered 
with  new  program  groups. 

Because  the  macro  doesn't  check  to 
see  whether  you  already  have  a  program 
icon  for  the  current  file,  you'll  want  to 
use  it  only  once  per  file.  Otherwise,  you'll 
have  to  contend  with  a  proliferation  of 
identically  named  (and  identically  func- 
tioning) program  items. 

As  shown  in  Figures  1  and  2,  the 
macro  runs  in  Excel  4.0.  If  you're  re- 
creating it  for  Excel  3.0,  you  need  to 
make  two  substitutions.  In  cells 
B4  and  B5,  change  "Save 
Workbook. . ."  to  "Save  Work- 
space. . .".  If  you're  download- 
ing it  from  PC  MagNet,  use  the 
name  SAVIC3.XLA  for  Excel 
3jc  and  SAVIC4.XLA  for  4.0. 

Mr.  Reidelberger's  comments 
in  column  C  seem  self-explana- 
tory, so  I  won't  elaborate.  I  will 
comment  briefly  on  his  range 
names,  however.  The  macro  fol- 
lows (with  some  modifications)  a 
set  of  reference-naming  conven- 
tions that  was  established  several 


years  ago  by  Excel  developer 
Will  Tompkins.  This  naming 
system  is  one  aspect  of  a 
methodology  for  organizing 
Excel  macros,  known  as  the 
EDJ  methodology — after  the 
name  of  the  journal  in  whidi 
Mr.  Tompkins  first  published 
his  systan.  Because  the  EDJ 
methodology  encourages  dis- 
ciplined programming,  Mi- 
crosoft is  actively  supporting 
it  and  will  feature  it  in  Excel 
courses  at  Microsoft  Univer- 
sity beginning  late  this  year. 

Identifiers  in  the  EDJ 
system  have  four  compo- 
nents: an  origin  type,  a  se- 
quence number,  a  refer- 
ence type,  and  a  text  name. 
In  mcp01n. Dialog,  for 
example,  mcp  is  the  origin 
type,  01  is  the  sequence 
number,  n  is  the  reference 
type,  and  Dialog  is  the 
text  name.  The  origin  type 
(for  example,  mcp,  which 
stands  for  macro  command 
primary)  identifies  the 
function  of  the  name  in  the 
overall  structure  of  the 
macro.  The  sequence  number  identifies 
the  order  in  which  names  of  a  particular 
origin  type  were  entered.  The  reference 
type  (sometimes  omitted)  indicates 
whether  the  name  is  assigned  to  a  cell, 
a  range,  an  array,  or  some  other  category. 
And  the  text  name  is  a  plain-English  de- 
scriptor. 

Those  heavily  prefixed  names  can  be 
intimidating  when  you  first  see  them  on 
the  macro  sheet,  but  they  pay  big  divi- 
dends in  the  form  of  reduced  debugging 
and  maintenance  time.  I'll  have  more  to 
say  about  the  EDJ  methodology  later.  □ 


ud01  Getlnput 


udOls  Title 
ud01s  Group 


HINTS,  TIP,  QUESTIONS 


Share  your  latest  spreadsheet  dis- 
covery through  PC  Magazine's 
Spreadsheets.  We'll  pay  you  $50  for 
any  tip  we  print.  Please  submit  your 
letter  on-disk.  together  with  a  print- 
out. Mail  your  contribution  to 
Spreadsheets,  PC  Magazine,  One 
Park  Ave.,  New  York.  NY  10016.  or 
upload  it  to  PC  MagNet. 
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HARD  DRIVES 

 SEAGATE 

I  All  SaOATf  Drim  IneiudiiUniniui  I 
I    Installallon  Mtoutl.  *  T  Rills  i  Ctbit 

ST-225MFM  525-  21  4MB,65MS  $179 

ST-251-1MFM  525-  428MB,8MS  $239 

ST-296NSCSI  5  25'  84  9MB,2aMS  S269 

ST-351A  IDE  3  5-  42MB  28MS  $195 

ST-3120A  IDE  3  5'  106  9MB16MS  $289 

ST-3144A  IDE  3  S'  130  7MBI9MS  $325 

ST-3283AIDE  3  5'  245MB I2MS  $649 

ST-3283NSCSI  3  5'  248MB 12MS  $669 

ST-43AI0E  3  5-  214MB,  16MS  CALL 
Fnt  ShlfflKQ  on  Wnn  Ftmlly  DrUns: 

ST-4766EESDI  5  25-  676MB, 155MS  $1,299 
ST-4766N3CSI  5  25'  676MB,I5  5MS  $1,299 
ST-41200N  SCSI  5  25-  1050MB,16  SMS  $1,799 
ST-4120ONV  N0V5  25'  1050MB, 16  SMS  $1  799 
ST-41650N  SCSI  5  25'  1420MB.17  SMS  $2  239 
CONTROLLERS 

ST-01  y  ST-02  SCSI   $29;  $45 

ST-07  SI-08  IDE  C   $29/ $39 

STllMMFM  SI-llRRLL  $51  '$51 

ST-21MMFM  ST-21RLLL  $39  '  $39 

ST  22M  MFM  SI-22R  RLL  $67;$65 

QUANTUM 
IDE  52  /  80  /  lS5  MG  LPS  $205/305^319 

IDE  120/ 240  MG  LPS   $355/$629 

SCSI  52  105  MG  LPS   $205/$329 

SCS1 120  240  MG  LPS   $40M65S 

SCSI  425  ProDme  FHH  OaiVERY  $1,399 

MAXTOR 

IDE  7120A/7213  $359/ $509 

SCSI  7120/7213  $345/ $519 

PLUS  DBVELOPBSENT 

HardcarO  IIXL  50/  105  $289/ $425 

BaCROPOUS 

1528  SCSI-2   Full     1341UB.14  5MS  $1,889 

1548  SCSI'2   Full      174SMB.115MS  $3  089 

1568     I '    -MH,-  Full.  *..'6MB  16MS  $1,379 

1598    ;'.;.    Full      1036MB  16MS  $1759 

1624  ^: -il      Hall      668MB  ISMS  $1,359 

1664  :M'i  15MHJ.  tijil  344MB  :iMS  $1019 

1684  SCSI      Hall      340MB  15MS  $1,129 

1908  $CSI'2  Hall     1408MB  lOMS  $2,799 

1924  SCSI'2   Hall      2070MB  11  SMS  $3,829 
frta  OaUvtry  an  MIcropolis  Oni/es 
in  the  Contiguous  48  States' 

FLOPPY  DRIVES 

CHINON 

5  25- 1  22MB  PC/AT   $59 

3  5-  wilh  Frame  1  44MB  PC/AT  $59 

CANON 
ALL  MEDIA  FLOPPY  The  All  ln-Oiw  3.S'  S 
S.ZS'HallHeiglillnl  FioupyDriva  $149 


REMOVABLE  CAR- 
TRIDGE DRIVES 

SYDOS 
A  Division  Of  Syquest  Tecli. 

441  Internal  '  44E  External  Kil  $439/$489 
44/2  Dual  $999 
88EL  Exemal  Kit  w/8  bit  Adpalw  $599 
SaiL  Intemal  Kit  w/8  bil  Adaptor  $559 
88E  External  Kit  w/16  bit  Adaptor  $789 
88i  Internal  Kit  w/1 6  bit  Adaptor  $729 
88/2  Dual  External  Kit  w/16  bit  Adaptor  $1299 
Kits  Includes:  drive,  host  sdaptor.  media 
cartridge  (2  w/dual).  initallallon  tottware. 

cables,  manuals  t  Supei  PC  Kwick 
SfOot  CtrlrHgt  Picktga  comt  with  2 
wirrtntf  on  drin,  5  it  wtmnly  on  audit 


TAPE  BACK  UP 

COLORADO  BXEMORY 

DJlO-120Ma  $187 

Adaptors  AB11  Ext  /  KE10  Elt  $37/$109 

DJ20  ■  250MB   $259 

Adaptors  FCIOInt/KEIOExl         $79/ $109 

IRWIN 

Accutiali  120/250  Standard  Int  $185/3239 

Accutrak  1 20  Plus  Inl  /Exl  $239/$31 5 

AccutraK  250  Plus  Im  /Exl  $29a/$379 

Adaptor  Board  4251  lor  Plus  Exl  $75 

Acceleiatoi  Board  4100  $119 


SOUND  BOARDS 

Sound  Blaster  $99 

Sound  Blaster  Pro  Basic    $159 

Sound  Blaster  Professional  $185 
Pro  Audio  Spectrum  PLUS/ 16  $185/ $225 
Thunderboard  /  lor  Windows  $92  /  $105 

Audio  Pod  $139 
Sound  Master  II  will  Speaker  $149 
Turtle  Beach  Syst  MulliSound  16  bit.  MFC  Call 


PRINTERS 

PANASONIC 

KX-P1123  S199  KXP2123  $229 
KX-P2180  S169  w/ColorKil  $279 
w/ColOrKlt  $219  KX-P2124  $315 
KX-P 11241  $285  w/ColorKit  $359 
KX'P  1624  $345  KX'P4430  $899 
KXP2624  $365  KXP4450i  $1239 
KX-P  4410       $649     KX-P  4455  $1769 

CITIZEN 
200  GX    *itn  Cotet  Kit  ,  $15i/$199 

200  GX  1 5  /  wilti  Color  Kit  $2955359 
GSX  130 /witti  Color  Kit  $239/$279 

GSX  1 40  PLUS  /  with  Color  Kit    $289/$335 

GSX  145  Wide/  wiltl  Color  Kit  $365/$425 

PN46  Notebook   $289 

PN  48  Professional  Kit   $329 

STAR 

NX-1001  Multifont   $135 

NX- 1020  Rainbow    $179 

NX-2420  Rainbow      $285 

NX-2430  Black    $235 

Star  Jet  48  $285 

QMS  postscript 

PS  410  S1539 
PS  815/ 825  $2769/$3349 
PS815MR/825(dualbin)  .$3819/$4509 

Model  1  OP/10  $4819/S5889 

Model  30i   $8179 


Math  Coprocessors 

Only  $5  Shipping  2> 
IIT 

2C87  -  10  $55 

3C87 -16^0/25  each   $125 

3C87  -33/40   $132/ $155 

3C87SX  -16/20/25/33  $89/$89/S92/$105 

CYRIX 

82S87XL    $75 

83S87SX-16/20/25   $85 

83D87  -  16/20/25  each   $119 

83D87  -  33  /  40   1119/ $149 

INTEL 

28 'XL  NEW   $85 

80387SX-16/20  $12S/$135 
60387-16;20.?5'33each    $199 

MICE/SCANNERS 

GOLDEN  IMAOB 

PowerPen   $49 

Serial  Mouse  $17 

Digital  Eye  Scanner  64  /  256  $89/$159 

LOGITECH 

Dexxa  Serial  /  lor  Windows  S29  /  $67 
KIDZ  Mouse  $42 
Mouseman  Senal  /Windows  $67/$105 
Trackman  II  NEW' /  Portable  $79/$95 

Mouseman  Cordless    $85 

Scanman  Model  256  (gray  scale)  $259 
'  1  -  256  w.^erceive  OCR  $289 
(m;i,,M..-i  J 

CD-ROM 
MULTIMEDIA 

NBC 

•  CDR-74  Gallery,  External  $769 
WC'  'CD-ROM  Drive  alone 

CDR84  Inl/CDR  74Ext  $519/ $559 

•  Multimedia  Upgrade  Kit 

CDR  84  Inl/CDR  74  Ext  $1,1 79/ $1,249 
CDR  37  Portable  $999 

CRKATIVE  LABS 

SB  Pro  MM  Upgrade  Kit  S549 
_  CD-ROM  Drive  Kit  S359 
Multimedia  Starter  Kit  $449 

SONY 

External  CD-ROM  Package 
CDU-7205  with  Sottware  Titles 
Call  lor  Low  Price!  

MEDIAVISION 

P;t.,>  16  Multimedia  System 
MK  Clll  lor  Low  Price! 


VIDEO  BOARDS 

UNITED  SOLUTIONS 

Image  800  8/16  bit  256  K  $49 
Tndem  1024.  256K/512K  $69/ $79 

Trident  1  Meg  $135 
Image  Hi  Color  1MB  1280x1024  $145 

PARADISE 
SVGA  Accelerator  1  MB  lor  Windows  $209 


MONITORS 

PANASONIC 

PyncC138li.  28DP  1024x658   $309 

Panasync  CI  395.  Non-lnlerlacad 
28DP.  1024  X  768   $429 

PACKARD  BELL 

8539V    39DP  640  x  480  $219 
8528   280P  1024  x  768  $315 
8548  SVGL  Non-interlaced 
28  1024x768  $365 

SONY 

1304  Hon- inter   25DP  1024x768  $635 

1604SH'   li-     25DP  1024x768  $1 

MODEMS 

ZOOM 

AMC  2400  Inleinal  with  RPI   $65 

AMX  2400  External  wrth  RPI  $65 

AFC  2400  Send9e/Rec  48  RPI  Int  $72 

AFX  240O  Send  96/Rec  48  RPI  Ext  $84 
FC  2400  Sendmec  9600  Internal  $99 
FX  2400  SencKHec  9600  External  $99 
2400  V  42  Send  Rec  9600  with  Winlax 
FCV  internal ,  FXV  External  $139/$159 

V  42X  2400  V  42  External  $129 

V  32  bis  Internal/External  $245/$265 

V  32  bis  Send/Receive  1 4.400  Int  $265 

V  32  bis  Send/Receive  14.400  Exl  $319 

SUPRA 

2400  internal  Ai  Mirror  II   $S5 

2400  External   $72 

2400  Plus  Int  w/  MNP5  V  42  BIS  $109 

2400  Plus  Ext  »//MNP5  V  42  BIS  $119 
Fax  Modem  Plus  2400  Internal 
with  V  42  &  MNP5  lor  DOSWin  .  $129/145 
Fax  Modem  Plus  2400  External 
with  V  42  &  MNP5  tor  DOS/Win  $149/165 

Fax  Modem  V  32.  Ext  alone  $239 

wiin  Fax  Software.  DOSWin     $259/ $279 
FaxModem  V  32  bts.  Ext  alone  $309 
w.Tax  Sottware  DOS/Win/Mac  $329/329/379 


NETWORKING 

ARTISOFT 

AE'l  T  Elhernet  Adpator  SI  35 

AE,2T  EInernet  Adaptor  $195 
AE-2  Ethernet  Starter  Kii/Adaptor  $445/S195 
AE-2  Windows  Starter  Kit  $505 
AE-3tSA  Starter  Kit/Adaptor  $515/$229 

AE-3  Windows  Starter  Kit   569 

2  Mbps  Starter  Kit/Adaptor   $3ia'$129 

2  MBPS  Windows  Starter  Kit  $385 

Z  Two  Station  Kit   $87 

10  Base/T  Starter  Kit   $599 

Peer  Hub  1 0  Base/T  Connector  $259 

Peer  Hub  AUI  interface  Kit   $259 

LanlasticHub   $319 

Hub  Installation  Kit   $115 

Artiscribe  Digital  Dictation  SUrter  Kit  $449 

Artisoft  Central  Station  $385 

Lantastic  Voice  Adaptor   $75 

Network  Eye   $115 

Lantastic  lor  Window»N<lware  $1(iS/$265 

A£  -2  Ethernet  Software   $75 

Articom   $219 

AIV4  1   $59 

At  Unlimited  (up  to  300  useis)V41  $1,349 
3COM 

Ethertink  II  8  Bil  (3C503R)  $185 

Etheitink  11/16  8/16  (3C503-16)  $155 

Ettierlink  16,  16Bil(3C507)   $275 

NOVELL  /  BAGLB 
Netware  Lite  NE2000  Starter  Kit 

wlite  Mail  3  5-  /  5  25-  $395  /  S395 

Netware  Lite  Add-on  Kit  (NE2000)  5  25'  $199 
Netware  Lite  Add-on  Kit  (NE20001 3  5'  $199 
NEIOOO  8  Bit  Ethernet  Card  w/o  Cable  $129 
NE2000  16  Bit  Ethernet  Card  w/o  Cable  $155 
SMC 

EinerCard  Elite  16  Combo   $185 

EinerCard  PLUS  Elite,  8Bil/16Blt       $119/$!  55 

ArcnetPC  130  8  Bit   $69 

Arcnet  PC  130E,  8  Bit  ^  ..  $95 

Elhernet  8  Bit  CoAx.  PC  Card  $99 

EinerCard  PLUS  Elite  |16T)  $165 
EinerCardPlUS(tOT|  $139 

THOMAS«CONRAD 
TC6245-HZARCCard,  16BitBus  $179 
TC  6245  AID  ARC  Card  16  Bit  Ali-ln-One  $255 
TC  6242  TP>  ARC  Card.  8  Bit  Twisted  Pair.  $99 
TC  6242  OTP  ARC  Card  8  Bil  Twisted  Pair  $75 

XIRCOM 
SimplKlly  Starter  Kit  3  5'/5  25'  $599'S599 
Simplicity  Expander  Pack  3  575  25'  $279/5279 

Cell  For  Comiilete  Linet  ol  PC  NelwoiUng! 

We  Have  , — 1\ 
Hundreds  of  | 

Titles  -  Call! 


lB«Cn    41.99 
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BiCom .  Bitf  ax  rw  WxKtows  Bundle  .  72  96 
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i>escr*eWonlPnxaia(rl.O .- 

Design  CAO  20  5  0    

Design  1^  30  4  0  

0£SO«»3»veO    

0ESI>«»X    

Direel  Access  5 1    

Direct  Access  1  0  lor  VWn  

Distant  Suns  lor  tWn  ,  

DBDOS6  0   n.99 

0rali>CA0loiWiido»s2  0  39999 
DynaComm  lot  Windows  Async  144  96 

EnaMeOAVaO   464.96 

Eiprass  Presenter  DOS  -   150  96 

E«nssPulWia<v:a<WMo«  9495/16196 

Ftmily  Ongms   26.96 
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SuptiOnice 
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Tame 

rxniOneSO/Wlfldaws 
nmas>«t  III  V4  0 

TiinioC»V30 
TiirUCAO  


Windows  Draw 
WinFaxPro20 

Wiiijpeoo 

WmdwiCrafl  to*  WtndoM  . 
WordPerlea  5  1 /Windows  „ 
XTf  jOrivt  Sohwert   

XTi«  GNd  2  5 


ma^20ilan20  , 

Into  S<*ed  2.0   

II  s  Legal   

Italian  Assistant   

JuslWitie2  0 

Knowledge  Adventure  

Lotus  Write  2  0   — 

Lotus  SmaitSuite   

Managmg  Your  Money  V  8-0 
HalllCAOV2  5lo<DOS/tAln.... 
Uavis  Beacon  Typing  V.2JI  /  t*lln 
Money  Couna 

More  Fonts  V  30    

MS  Basic  Oo«  $yt  7  I 

MSDOS50 
MS  DOS  5  0 


.61416/1  ' 


 i?;vi 

 467  « 

49  95 
2999^-29995 
..3195/37  95 
26  95 

 7195 

31495 

 0  95 

74  95 


MSficeiaOlorWIn  31495 

^  -luuiorao  .  3915 

/iv»«maier  VJ.0  ,  91  96 

i.'Wii-diwsVii...   47595 


.'51  . 


rn  10.  Windows   29995 

•s  30996/41995 

j™»  11995 

6195 
61  95 
..  122  95 
_  12J95 
45495 
...  61  95 

 49  95 

..24995 

Can 

316  95 

 U95 

 4995 

21995 
294  95 
-.11995 
20995 
92  95 
_.  11995 


MSV 
MS 
MS 

MS      ■  ■  1 
MS-  ■ 
MS  . 
MS  . 
MS  .  ■ 
MS  .  ' 
MSOuiOCtar 

MSOuckPasca   

MS  Source  ProMer 

MS  Test    

MSTnieTypeFonPadi 
MS  Visual  Basic  w'Prolessional  TeoU 

MS1ffmdowi3  1  

MS  Wmdows  31  Upgrade   

MSWnSolNiiraDev  Kail 
MSi«linllor«IMo«iV20 
US  tminl  lor  Wki  Upgrade 
MSWorODOSVS^arr 
MSWorts20 
MS  Works  lor  WndOM 

MS  Worts  lor  WnUpgnae   7495 

Norton  AMraiusVrO  DOS!  Ml  8195 

Norton  BaOug  20  DOS /l«ki        (3  95W95 

Norton  Conrnvider  30   —..9295 

Norton  Desuoc  tar  WMoaa  92  95 

Morton  UtIMies  60  109  95 

NOVISmglel  I  'lOUaer  7696494  95 

NutshaH'll    206  95 

Obiicl  Vision  2  0   94  95 

Oitills     31  96 

Oig  Plus  AdvancM  6  0  /  WWMWI .  59  96/1 19  96 

PackRal<'-.-t^i«Mi|VAO      .    22995 

s  aijdoi  3  5     494  95 

PandoSE     6195 

Paradv  loi  Wmdoan    Cat 

PCAnwietePllisV  20  106  95 

PCAnywnenves  HoltRenolB  11495 

PCFdsSS  ,  79  95 

PCToolsOelu«7  2    109  95 

PCToobOeluMnAMivlnis  142.96 

PeacMneAcouneng  lor  Windows  9996 

P<S  It)  Choice  92  96 

P<S  tsl  PutHsMr  30  82  96 

prs  Businass  Plan  lor  Wmdows  7?  96 

Pts  PuMlsher  lor  Windows   72  95 

■■"i  «fMm  h  JdU  Seaicn  fH  35  96 

1  .  iV  ■•.10   82  95 

  72  95 

PIKXoF^irsh    .  11996 

PnotoStyler  tor  Windows 
Pua/J  Plus  3  0 


•  One  ii(  Uisciin.siii's  I  rrp  III 
VVonu'ii  OMni'd  Hiisim-sst's. 

•  Cnrpiiralc.  CosiTnninil  & 
Si-hiMil  I*<K  U't'U-imii'. 


Nn  .Surchyrm* 
on  I'rrdil  Curd-s. 

•  ^l<>^l  Ordi-rs  Shipped 
Hilhiii  4K  lliiurs. 

•  Srirtssarc  Shipping  irnis 
$5  per  order,  mil  per  lille. 
Hardware:  S%  ■  Min.  $5. 

•  ('.<).!>  order.  Uelconie. 
wilha'ii5.(H»(har);e. 

•  We  Ship  l.ulesl  VerNlon  of 
Sofluare  .Available. 

•  All  1'roduel.s  Sold  C'arr> 
Manufacturers'  Full 

W  arranties  & 
DtM'iinientation. 

•  AI'O.  H'O  III.  Ak 
i'uerto  Kico  &  I'anadian 
orders  Welcome:  t}*^t  • 
Min  S(i.  International 
Orders  .Shipped  Firs! 
Class  Mail  insured:l5'^i- 
Min  SI5.  If  mail  cost 
exceeds  calculated  amount, 
you'll  be  billed  additional. 

•  Call  for  Free  Catalof* 
and  Items  Not  Listed 

P.O.Box  17882 
Milw,  Wl  53217 
(414)  357-8181 
FAX:  (414)  357-7814 
HRS:  CST 
9am-9pin,  M-F 
Ham-Spm,  Sat 

niirr*  flutiuuic  twvimluui  ciaiiri)!  ft  may  changt 
fi«bcocri«wmc  Drln-titcfciumimuMha^ca 
RnurnAuihnmaMwiniimhn  Callow  l-IWOaio 
iiNain  M  Return  Auhtwi/Xiiwi  iw  ><wr  rrnrni 
in*  Acccp*^  SlR[ipiii|i  A  tunJIinjt  tir  mm 
rcliiiikUbk  All  take*  arc  fiiul 


For  Service  8L  Product  that  You  Can  Count  on.  Call  800-558-0003 


CIRCLE  300  ON  READER  SEFIVICE  CARD 


COMPUTER  DISCOUNT  WAREHOUSE  ^ 


WHY  SEHLE 
FOR  LESS? 

CDMP  SERVICING 
YOUR  COMPUTER 
NEEDS  SINCE  1982 


TOSHIBA 

T2200SX 

386SX  20MHz 

5.5  Pound  Notebook 

/  20  MHz  80386-SX  CPU 
y  80387SX-20  Coprocessor 
Socket  /  IBM-Compalible 
VGA  Display  System 
/2  MB  RAM  (Exp.  tolOMBI  I 
✓  80  MB  Hard  Disl<  Dnve 

/  Supenor  Battery  Technology  /  Hypertext  On-Line 
Documentation  /  Weigtis  Only  5  5  lbs  With  Battery  Pack 

2200SX  80  MB  $2638.00 


HARDWARE,  SOFTWARE  &  PERIPHERALS  AT  DISCOIMT  PRICES 


TOSHIBA  T4400SX 
486SX 
25MHz 

/  Intel  486-SX. 
Running  at  25MH/ 
/  8KB  Cache  in  CPU 
/  Upgradabe  to  25MHz| 
80486DX  /ISOPin 
Exp.  Bus  Connector 
/  2  MB  RAM  Stnd 
Exp.  to  18  MBS  20  MB' 
RAM  /  1  44  MB  3  5' Floppy  /  IBM  VGA  /  640  x  480 
/  Port  for  External  VGA  Monitor  /    82  Key  (101  Key 
Compatit}le)  /  12  Fur>ction  Keys  /  Numenc  Keypad  /  Clip 
lor  Microsoft' BallPoinr  Mouse  /  9-Pin  Serial  Port  /  MS- 
DOS"  5.0  /  Weighs  Only  7  25  lbs.  with  Battery  Pack  /  One 
Year  Pans  and  Labor  with  No-Cost  Exceptional  C^re 
Enrollment  During  This  Penod  /  Now  Available  in  LCD. 
Gas  Plasma  or  256  Color  TFT  LCD  Active  Matnx  Displays 

LCD       Gas  Plasma  Color 


80  MB 

$3744.00 

3959.00 

6026.00 

120  MB 

$4179.00 

4390.00 

6542.00 

TOSHIBA  T3300SL 
386SL 
25MHz 

/  Intel  386-SLCPU. 
Running  at  25  MHz 
/  Math  Coprocessor 
Socket  /  Dedicated 
Slot  for  Memory 
/  2  MB  Stnd.,  Exp.  to 
18  MB  /1.44  MB,  3,5'' 
Diskette  Dnve  /64K 
Cache  /  VGA 

Compatible  Display  /  Fluorescent  Sidelit  LCD  With  32  Gray 
Scale  Capability  /  640  x  480  Res    /  Full-Function,  Stnd  , 
Key-Spaced,  82  Key  Keyboard  /  1 2  Dedicated  Function 
Keys  /  Clip  For  Microsoft'  BallPoinl"  Mouse  ✓  VGA 
Monitor  Port  /  9-Pin  Senal  Port  /  150- Pin  Connector  ✓ 
MS-DOS'  5  0  Operating  System  /  5  9  lbs  with  Battery 
Pack  /  Comes  with  One  "/ear  Parls/L^bor  with  No-Cost 
Exceptional  Care  EnrollmenI  Dunng  This  Period  /  Available 
in  80  or  120  MB  Models 

3300SL  80  MB   S3098.00 

3300SL  120  MB  $3529.00 


TOSHIBA  T6400DX 

486DX 
33MHz 

FOR  POWER 
USERS  WHO 
DEMAND  A 
FULLY 
EQUIPPED 
MOBILE 
PLATFORM. 

/  Toshiba 
Portable, 

Requires  120  Volt  AC  .  Intel  486DX,  Running  at  33MHz 
/  8KB  Cache  in  CPU  /  4  MB  RAM  Stnd  ,  Exp  to  36  MB 
RAM  /  1 .44MB,  3.5"  /  640  x  480  VGA   /  Port  lor  Ext. 
Super  VGA  Monitor  /  Full  101 -Key  Detachable  Keyboard 
/  One  Full  Size  16-Bit  ISA  Exp  Slot  /  9-Pin  Senal  Port  / 
150-Pin  Exp  Bus  Connector  /  MS-DOS' 5  0  /  One  Year 
Parts  and  Lat>or  with  Exceptional  Care  Enrollment  Dunng 
This  Period  /  Available  in  200  MB  Gas  Plasma  or  TFT 
Active  Matrix  256  Color  Display 

Gas  Plasma  Color 
6400DX  200  MB  S51 65.00  7575.00 


FREE  ATI  STEREO  F/X  BOARD  WITH  SPEAKERS! 


ATI  Graphics  ULTRA  1MB 

✓  Install  an  ATI  Graphics 
Accelerator  and  Transform 
Your  Computer  Into  a 
Graphics  Wor>(stalion< 
/  Watch  Your  80386  Out- 
perform Faster  80486 
Computers  with  the 
AckJrtkyi  of  an  ATI  Graphics  Accelerator  /  Tnje  1280  x  1024 
Windows  Support;  76  Hz  Refresh  at  1024  x  768 
/  Crystal  Fonts  Provide  the  Equivalent  of  3200  x  2400 
Resolution  on  1024  x  766  Monitors  ✓  Includes  Microsoft 
Conf>patible  Inport  Mouse  ✓  Supenor  Graphics  Performance 

CDW*  Price     $435.41  CDW  19918 


ATI  VGA  INTEGRA 

/  When  It  Comes  To  Super  VGA  Perlormance  and  Value. 
Nothing  Beats  the  VGA  INTEGRA  It  Offers  All  the  Important 
Features  of  Expensive  Graphics  Cards,  Like  1 024  x  768 
Resolution.  High  72  Hz  Refresh  Rates  and  16-Bil  Speed,  But 
Without  the  Pnce  /  100%  Compatibility  in  all  Modes- VGA, 
EGA,  CGA,  Hercules  and  MOA  /  51 2K  Video  Memory 

CDW* Price       $79.38  CDW  18923 


VGA  WONDER  XL  1  MB 

/  32,768  Colors  At  800  x  600  Resolution  /  Color  Depth 
Enhancement  Provides  Elfect  of  262,144  Colors 
/  Max  Resolution  Of  1024  x  768  Interlaced  Or  Nan. Interlaced 
Mode  w/1  MB  Version  /  Includes  High  Resolution,  400  DPI.  3- 
Button  Mouse  /  Exceptional  15-6it  Display  /  16-Bit  Bus  Card 
and  Optimized  Architecture 

CDW"  Price  $145.23  CDW  19260 
ATI  GRAPHICS  VANTAGE  1MB 

/  Integrated  VGA  Wonder  XL  Controller  with  512K  Separate 
VGA  Memory,  Expandable  To  1  MB  /  Supports  VGA,  EGA, 
CGA,  Hercules.  MDA.  132  Column  Text  and  Super  VGA  800 
X  600,  1024  X  768  Non-interlaced,  1280  x  1024  Resolution 
Interlaced  ✓  76  HZ  /Refresh  Rate 

CDW  Price     $215.24  CDW  19437 


ATI  STEREO  F/X  SERIES 

/  F/X  Transports  Your  PC  Into  A  New  Dimension  of  Dynamtc 
Stereo  Sound  /  11  Voice  FM  Synthesizer  /  Drtgital  Support 
/  Stereo  Generation  Technology  /  Audio  &  Joystick  Ports 

CDW*Price  $109.13  CDW 21009 


ATI  8514/ULTRA  1  MB 

Same  Features  As  Graphics  Ultra,  1  MB.  vrith  the  Exception 
of  Built-in  VGA  Requires  Separate  VGA  Card  for 
Resolutions  Other  Than  8514  or  1024  x  768,  VGA  Pass- 
Through  Connector  Included, 

CDW"  Price.    $379.77  CDW  19437 


ATI  VGABASfCf  6  Graphics  Card 

/  The  VGA  BASIC- 16  Represents  Incredible  Value  In  Entry 
Level  VGA  Cards.  It  Offers  Tme  16-Bit  Speed  At  A  Price 
That  Even  ttw  Most  Budget-Conscious  PC  Graphics  User 
Can  Appreciate  /  640  x  480  Resolution  in  16  Colors 
y  16-Bit  Design  and  Page  Mode  Memory  Provides  Faster 
Graphics  for  Today  s  Computers  /  Tv«)  Year  Warranty 

CDW"^  Price  $59.16  CDW  18047 


•Wilh  Purcnnso  ol  Graphics  ULTRA  1  MB  or  85U/ULTHA  IMB 
While  Quantities  Last 


AT  CDW®  YOU  GET  MORE  COMPUTING  FOR  YOUR  BUCK.  CALL  NOW! 


I  CDW"  means  Service  I  CDW*  means  Savings  I  CDW  means  Business  I  CDW*  means  Experience 
I  CDW^  means  Technology  I  CDW^  means  Networking  I  CDW  means  Computing 


PCM491 


FREE  TECHNICAL 
SUPPORT  FOR  CDW® 
CUSTOMERS. 


(800)  326-4CDW 

WE  SELL  NAME  BRANDS  FOR  LESS! 

i  1992  MPK  Computing.  Inc. 


ALWAYS  WORKING  TO 
KEEP  YOUR  COMPUTING 
ONE  STEP  AHEAD.  . 


COMPUTER  DISCOUNT  WAREHOUSE 


DTK  486/33 

Desktop  or  Tower 

•  486/33  DX  Processor 
•240  MB  IDE  HD/16MS 
256 K Cache  •  (8)  16MB 
RAM,  Expandable  to  32 
MB  -One  1  2  MB  5.25 
Floppy  •  One  1  44  MB  3.5" 
Floppy  (8)  16  Bit 
Expansion  Slots  ■  2  Serial 
&  1  Parallel  Port  •  5  Drive 
Bays  •  Super  VGA  Card 
with  1  MB  RAM  •  3  Button 
Sehal  Mouse  -101  Key 
Keytx>ard  ■  DOS  5.0  Windows  3.1.  Quicken  for  Windows. 
PFS  Window  Wotte.  Sittjack  lor  Windows  •  Monitor  Not 

'»?op  $2232.94c 

Tower  


PCDW  22769 


$2318.82 


CDW  22765 


WHY  PAY 
RETAIL? 

CDWSeUs 

For  Cess 

AND  SERVICES  YOU  BETTER 


HARDWARE,  SOFTWARE  &  PERIPHERALS  AT  DISCOUhT  PRICES 


COMPUTERS! 


AST 

AST  emc  aeesxss  un>  I  cobr  NcMoM  eotaijoke  c  AU 

ASTr..--.  HlhSX  .■!>  rj.,i,.t...  .1  .in  I  ■  CALL 
AST  PnHrPnrnunWOXZW  EISA.  4aa33.3eS33  CAU. 
ASTP-.  -.1-  i     A       ;  ■...."I    ■^.u^•cn  CALL 

ASTAiVMaaajeeSXTOVMB  2M8. 2  FloaM,  DOS  CAU. 
AST  Brave  «33.  3/2Ss  2MB.  I  Floppy.  VGA.  DOS  CAU. 

TOSHIBA 

ZZOOSX  2tlMHj.  2UB.  lOH).  5,51BS  _  ...-42638.00 

33006L  2SMH2. 2MB.  aonjOH);  9  LBS.--  430M.0aOS29.a0 
UOOSX  2Sm.  4W.  nC.  LCD  SMM.  QP  IMMOCob  «aui 
MOOSX  2SI*lz.  4Ue.12IM).  LCD  4t7U0.  GP  4mai.Calor  »aSH 

tiaSk  JSItfe.  WB.IZOHD  CP  41 7S.00.C())>  0805.00 

64(nOX33n.4MB.20<H).GPS16SM  Cokr.7S7S.Oa 

DTK 

386aSX.NoHD.4Me.VGA2F«i       S951.76/  ■     -  < 

3e&aox.NoHO.«e.v(>i«.2H:p      loss.ti/  ' 

3160!  DX.  Note.  4MB.  VGA  2  Fto  1207.06/' 

aBi)m.iMiiBic«e.yai:ite      1271.76/ <^  ^ ' 

3nWD>.1(»(IBIC.MVGIk2F)oi>  1324.71  /  1  b  '  6', 
«BBD>.ta«lklC.M.VGA2^  1807.06 /  7^  a  «.< 
«Sa30X.Hi>HO.««.VGA2Fl»  ■      1720.00/ 72  12  94 

MAGIM/CK 

MAGNAVOX  SX16  40MB.  1  MB.  2  OfMa  (697.10 

MAGNAVOXSX16  4(»e.2MavMtlMB  -  83212 

MAGNAVOX  SX20eOMB.2MaMau9e.Mod(im  999.00 

SEC 

ULTRAUTE  SX20  60MB  Notebook  82372.44 
ULTRALITE  SL20  SOMB  Notetxx*  234C.74 
ULTRAUTE  SL2S/S  Colot  80MB  Notebook  4892.60 

NEC  :'Hf".  r„  .IMfi  '"..,[).tf  VC.A  I  [)(tv».  CALL 
NEC  .'lii  '  ■:  I  .Ml'  VGA.  1  Dmo  CALL 
NECJt'.        wv    ,upor  VGA.  1  Drive  CALL 

NEC  386S»16i.  2MB.  VQA  CAU. 

NEC  486  0X2/50   CAU. 


onmaiMi-imii  cf>048e«MMdii  3295.60 

AU)  PC  F1W386SX/2S.  1MB  1  Floppy  60MB  HD  $«S9.I7 

ALn3M/33Mad«101   1SS0.2S 

aTR  Bueirwu  Veiu  486^3  101  1899  10 

CAU  FOR  THE  LATEST  MODELS  HWM  AU) 
TEXAS  NSTRUMENTS 

T1TM4000  WmSXieeOHO  VGA.  Fesi  CAU 
TM  3000  SX  Notebook  4O«0MB  1889JS/229SJ0 
TM  3000  SX  Notebook  eO<I20MB  2658J0 /29BS.S0 

.'..!.    ■  ■   ■.'  2569.60 /2898.U 

TM  3(0;  Wit.  •••  •    •'•  3197.36 

ForcaSXlSN  i  i.  V(>A.  Mouse  868.00 

Fo«486/33.  130  MB.  4MB.  Modem  1986.00 

Fo«  tasrot.  210  MB  H0.4MB.  MoOkh.  Moum  2106.00 
Foice  S20X.107MB  HOjMB.VGAHAlde'n.Mouse  1029.00 

2Mai4M8  Metmy  Baud  CPO  LTE  286  16a.>3/239JS 
2MB/4MB  Ii4em>iy  Boerd  CPO  Lite  I79.12/449J0 

4MB  Module  CPO  -  386,  20e/»E  239 

1MB'4MBASTCupK)S«nms  66.93/189.17 
AST  Ejcec  386SX  4  MB  Module  189.17 
.Vii  .iMH  ;r,i:i..  HI' LiMiiJol  I  HD  139.18/169.23 
1MB/2MB  Upgrade  HP  tuarJM  IIP/ III .79.40n  19.72 

1MB  OKI  Laser  400   99.50 

2MB  IBMf70/50Z  _  _  06.20 

AST  S,.Pac«  286  OK  96.60 

lONGSTON  FOR  TOSHIBA 

4MB2200SX  $249  15  2WB  I'JOOSX  179  47 

8MB4400SX  739  50  aUB  MOOSX  739.50 

4MB4400SX  379.22  4MH I JOO  379.22 

2MB330OSL  189  19  JMB   IOOSl  299.57 


BOARD  a  COMM  PRODUCTS 


BOCA  ;>  s<tT  i>,,.  p.. 


KINObtuN  bX  No/i  A.ST  »' 
IRMA  III  3270  XT/AT/PS/2 


39.67 
1S9  28 


299.50 
299.50 
399.60 


MOST  ORDERS  RECEIVED 
BY  5:00  P.M.  C.D.T. 
SHIP  SAME  DAY 


DOT  MATRIX  &  LASER  PRINTERS 


EP90K 

LXeiO  $157.65  FX850  $289  00 

10670  436.00  EPL  7500  Laser  PS1S8a.88 

LQ2»0   JSt27  L01170  589.27 

FXtOSO  .38$  00      .'  2W  40 

Acton LaeeiliePPM 689.60   nj:u  u  374J0 

DFX  5000         1278.00  DFX  8000  2147.00 

EPL  8000  Laser,  10  Pages  Pot  Minute  .  .  1299.04 

EPSON  AP32S0  216.13 

SEC 

StalMnlor  II  »   $1379^3  P8300  

P6200?4riP       39992  P3200  24<)ln  , . 
P3300  24-pin  322.58  '"'iOO 

[gl©g]^t»X<  by  KODAK 

701  Pdiaii.  .  $429.20 
180  SI  Parallel  1 80  SI  Senal  296.28  /  30774 

MLIB4Turt>o     $219.33  ML390.  $439.22 

8l84? I'SJI.iS  kiuM!;:;;:::;::::::::::lftS 


MODEMS  a  COMMUNICATIONS 


222.11 

869.21 


ML320 


11241  

1123  

4430  Laser 
2180  

M^LaaarPn 


306^9  M1321  439.44 


..S2t4JS  1624  

 19M7  11601  

CALL  2624 

179J0  2123 

ei/4^LSei^>SicicrSAl 


3*9.56 
244.09 


TEXAS  M8TRUMENT8 

T1  Mk^rolaser  PS17/PS3S  «1179.0a'1469.00 

T1  Mlctola»r  Basic  6  S6S9.17 


$2329.22 


Co-Stat  Label  Wmer   

R-PLasetJel  Model  IIIO  

H-P  Deslqet  500>VI  P  Lasetiet  IIP  Plus  306 JMI 9.00 
H-P  I  .  ■  -^2900       1  .  (  ,  ■  II    .1  CALL 

K-P  Paintjcl/Painljel  300  799.00/C/UX 

H-P  Dosli^l  500  ColOf  899.00 

H-P  UserJal  HIP   lOStUW 

CANON  BJ 1 0EX  BufitHs  JM  ZOZM 

01.'.'  ,■  2649,23/1499.0! 
PACIFIC  DATA  25  in  1  Cart  LASS  259.00 

PAi,ii      :   i..r  99  50 

PACIFIC  DATA  Pane  Poslscnpt  4  HP  LAS3  329.41 

PACIFIC  DATA  1  WB  lor  2P  llRuD/lllP  106^ 

3499.90 

■.MIHPLAS2  339.00 

CITIZEN  GSX  140  Plus   

CITIZEN  PN48  Notebook  Pit  319J0 

CPI JETMEMORY  IMB  tot  HPIIP/lll/IIID  96.60 
CPI  JETPAQE  lor  HP  IIP/IID/III  Poetscnpl  206.72 

■■mjjmnjA^««ji:i.« 

PLUS  HarOcard  IIXL  105MB   437jM 

PLUS  Hardcard  IIXL  SO  MB  296.10 

MAXTOR  130  MB,  IDE    349,50 

MAXTOR  340  MB  IDE  13MS   839.22 


ST1Z»A  188652  SEAQAIE  ST-2S11  «226.41 

ST2383E  1189J0  ST4766E,  676  MB  14WJ0 

$T14«0A.  426MB  IDE  1179.5S     I  IM  a)i  198  82 

ST3144A.  130MB.  IDE.  16MS  379.42 

ST1238A211  MB  IDE   596.52 


Moopnus 


1684-7  340  MB 
1664-7  345MB  HH.-,.... 

t  ^,/">8- 1 t  ■I  MO  I  SDI 


 I1109M 

ilU'tt 

CONNER 

CONNER  40  MB /120  MB  Sia6MIS361.30 

CONNER  «  MB  ,  209  MB  299,03/548,63 
CONNER  174MBmaMe  439.10ni99.10 


V^SE  50  Amber  or  Green  $346.15 
WYSE  60  Amber  or  Oreen  ^  92 

vrvSE  16QW  Amber  oc  Green  321J6a74M 

WYSE  185  VT320  Amber.  Green  or  White  a4$.60 
WYSE  150  Amber.  Green  Of  Vrtiile 


$639  36 
,146.50 
...5MJ6 
liils 

109  92 


HAVES 

ULTRA  14,1  V  1;'  F.lornal 

HAYES  OPTIMA  9000  V,32  

UI.TRA  9600  ExIofTial   

HAiE-S  f,  ■•<■:[  il,hon 

PRACTICAL  PERIPHERALS 

I4,400  V32B1S  SndRrrv  FAX  E       '  .  $389.50 

14  40C  V  1?  niS       I  F'  .  '  A  »  I  •  ,  359  10 

9600  V32  Ext  269,10  9600  V  32  Inl  259.23 
2400  V  42lnt  109,10  2400  V42  BIS  Exl  119,55 
2400  Int  74.95  2400SA  95.65 

Pockel2400   96.00  2400  E>t  FAX  Modem  98J0 

240O  ln!orn.il  F.i«  Mi  i]..  n  89.50 


OR 


14  4;96CX]Coune' 

14  4  HST  Coij^rt  ' 


S775.6y73e4' 
MS  10/516  6 


9600  V  32  bts  OKjr»or  f.xt  -lnt  S59.0S/499.11 
9600  Sportsief  txremallnlemaf  299.00/269.10 
9600  Sportstef  w'Fax  E«lGmal.'lmefnal  338.44/309^ 


2400  SportslQi  Externa L  lntem,!! 


129.87/119.90 


14  4  Eirterriial 
24006  MNP 
2400  Internal 


$429  n  9600  External  $443.40 
179.96  2400  Exlomal  MNP207.69 
,,  137.75  I'.'i  94 

INTEL  SatisFAXbon  Model  100/400  CAUL 

INTEL  SatisFAXtmn  Model  200   289.00 

MULTI-TECH 

MULTI-TECH  MT932BA  9600  $497.62 

MULTI  TECH  MT1432  EAB.  14.4  V.32  BIS  S23J3 

MULTI-TECH  MT224  BA  JUOM 

MULTI-TECH  MT932  EC8   469.10 


MATH  COPROCESSORS 


INTEL  3870X  18/2<V25«33  $19S.2S 

INTEL  387SX16«X20  116Mn26J0 

INTEL  2e7XL/287XLT   TtMntM 

INTEL  487SX/387SL  Mobile  4S4.44ni6M 

INTEL  Rapid  CAO  For  Al  386  OX'S  369i46 

CYRIX  FasMalhSX1&'SX2a  .68.59/89.95 
CYRIX  FnUalh  DX16r2a?5^87  »  20UH!  2$7J0n]82S/74.M 
CYRIX  FasMaVr  0X33  MHIL/DX40  MKT  1 39  JSH  49,40 
CYRIX  SXiTlX  Bundle  o  Qualiro  Pro  3  0  199,86 

StS  ■=f**UAJitJ:iiiJi-i.BiiJ-< 

AMERKAN 

Smart  1250        $747.87  BACK  UPS  BOO  $549.50 

Smart  400  307.05  Smart  600  399.10 

BACK  UPS  250    109,25  Srnan  900  565.5S 

BACK  UPS  400  450600  169,25/199,68/289,84 
Smart  3000  1158.60 


WINDOWS  SOFTWARE  : 


MICROSOFT  Windows  3.1  $»9.9S 

MICROSOFT  Money  43.95 

MICMOSOI  T  Windows  Upgmde  3. 1  48  95 

MICROSOFT  Wm  3  1  Alter  Dark  BurvHe  105.50 

MICROSOFT  Otiice   439.89 

MICROSOFT  Publiaher  119.20 
MICROSOFT  Excel  (or  Windows  4  0  2S9.2S 
MICROSOFT  C  Compiler  lof  Windows  459.12 
MICROSOFT  PowerPoint  lor  Windows  289.25 
MICROSOFT  Protect  lor  Windows  409. 1 0 

MICROSOFT  Windows  3  0  Oevekipers  Kn  292.47 
MICROSOFT  Word  lor  Windows  289.25 
MICHiJ'-i  IF  I  '.".'  ims  lor  Windows  ,  119.20 

ADOBE  TypeManagartorWMowi  S9J>7 

Al  [    r   .   .  .  M  ..,.r  469.89 

ATECH  Windows  Powerpack  42J0 

BERKLEY  Atler  Dark  for  WndOM  29ja 

BORLAND  Ob)oct  Vision  2.0  95.06 

prip  /.•.li'.'t    f..F  ,'  A/mdows  79-90 

CAERE  OmniPage  Piotosswial  589.42 

CALERA  Woidscan  «  lor  Windows  390.42 

Carbon  Copy  for  Windows   109J7 

cr-iii      .   -1  MSCotelOnw   349.99 

CROSSTALK  lor  Window*   _  119J8 

DELRINA  Win  Fax  Pro  69.96 

INTUIT  Quicken  forMMow*  S4J6 

l(  Vndows    385.50 

L'  nonal  tor  Windows  269.90 

336.30 
379.42 
95  10 


IF  YOU  FIND  A  BEHER  PRICE  CALL  US  BEFORE  YOU  BUY 

2840  MARIA.  NORTHBROOK.  IL  60062  FAX  (708)  291-1737 


'.'1.1  1  1  for  Window. 

'.II    111     ■  .'.  ndowi 

SOFTWARE  r  rri  ri*r  "umiIm  iiiw>ii  m  n 

1 1  ON  Desktop  lor  Windows  93.33 

rON  Backup   83.33 

SYMANTEC  On  Tardel  .2S6.17 

SYMANTEC  PC  Anywiiere  IV  96.60 

Wl  i-il      •■■      '  I   I  V.'  'iilows    263.33 

'//I  n  I  I  1  I'lows  Uagrade  75,95 
XEROX  Ventura  Gdd  lor  Windows  , 

SAMSUNG  12*  Amber  Mono  JS4.10 

SAMSUNG  14'  Wfiiui  Mono  66J6 

VQA  a  SUPER  VQA  MONITORS 

MAGNAVOX  Super  VQA  1024  x  768  39mm  $259 J4 
MAGNAVOX  Super  VQA  28mm  7CM90e9  309.00 
MAGNAVOX  CM90jy  42r  ini  VOA  Color  228  20 
MAGNAVOX  7BM749  Mono  14- VGA  119,50 
MAGNAVOX  20  CM64.  20  Incb  1 299  00 

NEC  MumsyiK  3FQX/4FQ  61«J0  /  73»M 

NEC  Multisync  50  1529.16 

NEC  Multisync  SFOVFO  1329J0/2619J0 

NEC  Multisync  2A  379.12 

PACKARD  BELL  8539.  42mm   229.57 

NANAO  17-  1280  «  1024  .28  mm  FST  1229.18 

PANASONIC  C13811  1024  X  768  14'  339.78 

PANASONIC  20- C1991  1280x1024   1569.23 

SAf.^SUNG  14  Wtlrte  VGA    116.50 

SAMSUNG  CSA  7571.  ir  

SONY  1320  /1304  .a«SM/5 

SONY  te04S,  ir.  25mm    996.14 

SONY  1936.  20".  25mm    2349J0 

rjiTH     l.l'i.-'    587  68 

VGA  a  SUPER  VGA  DISPLAY  CARDS 

ATI  VQA  Wonder  XL  1  MB  145J3 

ATI  Grapbks  Ultra  1  MB  435,41 

ATMntegra  79J6  ATI  Basic  16  VGA  59.16 

All  8S14  Utlra  1MB    379.77 

An  vantage  1M8  „   215J4 

BOCA  Base  VGA     S*JSO 

DIAMOND  Speedslar  SseeHi   259.44 

PARAniSF  in.141  J-iSK  fi'2K  145.63/207.36 

PARADISE  VGA  /  VGA  •  16  106.54/133.33 

ORCHID  Prodesigner  IIS  1  MB  159.46 

ORCHID  Farenheit  1280.  1MB  iT2.T3 

VIDEO  7  10241  5I2K/2SSK  146J3/129J6 

VIDEO  7  VRAM  II  VQA  1MBAt2K  ....37*MnS»M 

VIDEO  7  VGA  16  6*j41 

HERCULES  QoW  24  ♦  2  „  M41 


PC  MAGAZINE  SAYS:  "You  may  find  a 
better  deal  here  than  anywhere  else." 


•0 


BC-12S0LAN     $489  10  OMNI SOO LAN  $348M 

BC-800LAN       339.35  Omni450LAN  269.17 

BC-600LAN       256-20  BC-500LAN  189.77 

BC-500  179.56  OMNI  000  LAN  496J0 

BC-275  146.41  BC-250  _..J»J0 


ZNIX  S>4>er  Mouse  II  W/wmdnn  31  $80.75 

LOGITECH  ScaiMan  PC/Scanman  256  13aiS5ie7*.4S 

LOGITECH  Trackman  Senal  66136 

MICROSOFT  Mouse  (Bus  Vsrsnn  or  SetlaO  98J0 

MICROSOFT  Mono  wWmdows  3  1  14416 

MICROSOFT  Sal  Port  Mouse  _116J0 

MICROSOFT  Senal.  No  Sdlware  79J0 

lOi.i  1 1    '■  ■        .III  519.30 

LOGITECH  Mousenwi  (Serial  or  Bus)  69JS 

LOGITECH  Mouietnan  Cnirlssi  8U3 

AP(>0»aT>unMtvPatlrt)lsTncUial  5t27 


WHY  WAIT?  CALL  COMPUTER  DISCOUNT  WAREHOUSE™  NOW! 

WE  SELL  NAME  BRAND  ITEMS  FOR  LESS!  _ 

0(800)  326-4CDWS 

^Wi^ltil      »    •    ,  ,  AoDiv  tor  th*  cm 


PCM491 


ei992  MPK  Compuling.  Inc, 


In  Illinois  FAX 
(708)498-1426  (708)291-1737 


Cradll  c«rd 
cMrgM  tm  not 

tMtw  of  ini|yn«ni 


Apply  tor  th*  CDW  Crvdit  Card 


High  Volume  Bids  Invited 


WHY 
HDI? 

Five  of  the 
best  reasons 
to  biix  HDI! 


SAJismm 

\ou  receive  with 
even  purchase  a 
30-Day  "Woirv-Free"  Guar- 
antee and  a  1  -Year  Re- 
placcMient  Pohcv  FREE 
OF  C  HARGE.  If  you  re  not 
happy,  we're  not  happy! 


VALUE 


\oii  can  save 
money  with  our 
vohinie  buying.  We 
pass  our  discounts  on  to  you. 
and  you  get  more  megabytes 
for  vour  buck! 


Our  research  and 
development  teams 
pro\ide  you  with 
the  best  n;ird  drive/controller 
combination  to  suit  your 
needs.  Each  solution  is  tested 
for  perlbrmance  and 
rehabilitv. 


EASY  TO 
ORDER! 


(  ail  us  loll-lree  at 
your  convenience. 
Wc  ic  open  seven  days  u 
week,  and  accept  all  liiajor 
credit  cards.  Our  hours  are: 
6a-8p  M-F,  7a-5p  Sal..  & 
8a-4pSun.  (PST) 


SERVICE 


^  ou  t;et  toll-lree 
techmcal  support 
with  expert  advice 
it  I -AST  convenieni  Federal 
FAprcss  Deliverv.  Wi  OF 

ori)i:rs  are'  shipped 
the  same  day!* 


(%^5eagate 


42MB  ST351A 
28ms  3.5"  1"H 
Bare  Drive  Kit  $179 
8  Bit  Kit  $2i9 
16  Bit  Kit  $199 

60MB  ST277R-1  glK^ 
28ms  5.25"  HH  ^*«*^ 
Bare  Drive  Kit  $219 
8  Bit  Kit  $269 
16  Bit  Kit  $279 


106MB  ST3120A 
18ms  3.5"  1"H 
Bare  Drive  Kit  $319 
8  Bit  Kit  $359 
16  Bit  Kit  $339 

130MB  ST3144A 
16ms  3.5"  1"H 
Bare  Drive  Kit  $359 
8  Bit  Kit  $399 
16  Bit  Kit  $379 

210MB  ST123gA^Rf^ 

15ms  3.5"  HH 
Bare  Drive  Kit  $599 
16  Bit  Kit  $619 


1037MB  ST41200N 
15ms  5.25"  FH 
Bare  Drive  Kit  $2099 
16  Bit  Kit  ^$2249 


Q 

Quantum 


52MBQULPS52A  JTR^ 

12ms  3.5"  HH 
Bare  Drive  Kit  $209 
16  Bit  Kit  $229 

120MB  I 

15ms  3.E 

Bare  Drive  Kit  $379 
16  Bit  Kit  $399 

210MB  QUPR0210A^T!I^ 

15ms  3.5"  1"H 
Bare  Drive  Kit  $649 
16  Bit  Kit  $669 


I  QUU>S120A  ^ffl^ 

3.5"  1"H 


CONNSR 

40MB  CP3000 
25ms  3.5"  1"H 
Bare  Drive  Kit  $189 
8  Bit  Kit  $229 
16  Bit  Kit  $209 
120MBCP30104  gf/f^ 
17ms  3.5"  1"H 
Bare  Drive  Kit  $379 
8  Bit  Kit  $419 
16  Bit  Kit  $399 

170MBCP30174A4Tff^ 

17ms   3.5"  1"H 
Bare  Drive  Kit  $439 
16  Bit  Kit  $459 
209MB  CP3204 
16ms  3.5"  HH 
Bare  Drive  Kit  $609 
16  Bit  Kit  $629 


Talon 


120MB  TA3020A  ^TR^ 

15ms  3.5"  1"H 

Bare  Drive  Kit  $339 

16  Bit  Kit  $359 

Super  High 

Performance  Kit  $639 

wHh  UITRAISC  IDC  (ISA) 
W/2M8  on  board  16MB  m«. 


FUjrrsu 


513MB  FJ2624A 

12ms  3.5"  HH 
Bare  Drive  Kit  $1149 
16  Bit  Kit  $1169 


520MB  FJ2624S 
12ms  3.5"  1"H 
Bare  Drive  Kit  $1149 
16  Bit  Kit  $1299 

1079MBFJ2266S  ^SStk 
14.5ms  5.25"  FH>***' 


Bare  Drive  Kit 
16  Bit  Kit 


$2099 
$2249 


MICROPOLIS 


340MB 

MC1664 
15ms  5.25"  HH 
Bare  Drive  Kit  $1099 
16  Bit  Kit  $1199 


1049MB 

HS  MC1598 
14ms  5.25"  FH 
Bare  Drive  Kit  $2199 
16  Bit  Kit  $2349 


660MB 

MC1624 
15ms  5.25"  HH 
Bare  Drive  Kit  $1499 
16  Bit  Kit  $1649 


1354MB 

HS  MC1528 
14ms  5.25"  FH 
Bare  Drive  Kit  $2599 
16  Bit  Kit  $2749 


120MB  MX7120A4RT^ 

15ms  3.5"  l"H 
Bare  Drive  Kit  $389 
16  Bit  Kit  $409 

210MB  MX7213A^^ 
15ms  3.5"  HH  $499 
Bare  Drive  Kit  $539 
16  Bit  Kit  (IDE)  $519 

213MB  MX7213S^S| 
15ms  3.5"  HH  ^«***' 
Bare  Drive  Kit  $619 
16  Bit  Kit  (IDE)  $769 


Aa  BARE  DRIVE  KITS  INCLUDE 

IwlllMUll^pMtMoMlllC  toftwm  If 
niriMH  mt  NDr>  ItanI  Dilvt 


COMPLETE  INSTRUCTIONS 


Aa  8  &  16  BIT  KITS  INCLUDE 
l&ai  hoat  aitatitor  harH/llopm  1  to  1" 
controAer  or  btefface  card,  mounting  Ut 
(3.5"  kit  Inc.  beige  «  Uack  beieto).  rala, 
eablei.  al  inouitli<  hardwn.  "Uek  Ma» 
acar"  Mftwara  {K  applicaWe)  and  manual. 

EVERYTHING  YOU  NEEOl 


Another 
Insight 
Company 


HARD  DRIVES  Internationa 

800/998-8041 


HARD  DRIVES 

liiU'iiKiiioinil 


kj  PURCHASE  ORDERS/NATIONAL  ACCOUNTS  800/927-2907 


IBM  PS/2  KITS 


For 

Capacity 

52MB 
80MB 
120MB 
213MB 
340MB 
330MB 
520MB 
660MB 
1034MB 
1354MB 
All  Kits  Include: 


Models  50,  50Z,  55,  60,  70,  &  80 

Drive  Internal 

LPS52S  N/A 

MX7080S  $539 

MX7120S  $589 

MX7213S  $829 

MX340S  $1179 

FJ2622S  $1149 

FJ2624S  $1450 

MC1624  $1619 

MC1598  $2299 

MC1528  N/A 
HDD.  Controller.  Case,  Cable.  Software  &  Manual 


cxxcrnai  ^■^B 

J 

$639 

$649 

$929  11, 

N/A  V|fc 

N/A 

$1550 

N/A 

$2399  \ 

$2699  ~ 

V. 

UTILITY  SOFTWARE 


Central  Point  w/hardware  w/o  XTREE 


PC  Tools  7.1 
CP  Backup 
CP  Antivirus 

Gazelle 

Optune 
Backit  4 
Q-Dos 


$59 
$34 
$54 


$108 

$75 

$75 


XTREE  Gold  2.5 
All-Safe 

IMSI 


w/hardware  w/o 

$59  $88 
$35  $79 


Viruscure 

Menus  Direct  Gold 


$30 
$18 


$39 
$29 


4  Software  packages  one  low 
price  $59.  With  purcha^e^of 

hardware^ 


FOR  THE  BEST 
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THE  WORKING  WORD 

Temporary  Formatting  Changes:  How  to  include 
a  section  of  text  with  different  tab  and  format  settings 
in  a  WordPerfect  document 


BY    M.    DAVID  STONE 


Temporary  Formatting  Changes 

The  obvious  way  to  change  tab  settings 
for  a  short  section  of  text  within  a 
WordPerfect  document  is  to  go  to  the  be- 
ginning of  the  section,  enter  the  tab  set- 
tings for  the  section,  then  go  to  the  end 
of  the  section  and  enter  another  code  to 
redefine  the  tabs  bacic  to  their  original 
settings.  However,  it's  far  more  efficient 
to  enter  the  tab  settings  at  the  end  of  the 
section  first.  Go  to  the  end  of  the  section 
and  hit  Shift-F8.  Line.  Tab,  F7.  F7.  This 
will  enter  the  tab  settings  currently  in  ef- 
fect. Then  return  to  the  beginning  of  the 
section  to  define  the  new  tab  settings  for 
the  section  itself 

William  J.  Wolfe 
Champaign,  Illinois 

►  PC  MAGAZINE  This  elegant  little  time- 
saver  works  as  described  in  WordPerfect 
4.2.  5.0.  and  5.1,  but  not  in  WordPerfect 
for  Windows. 

With  WordPerfect  for  Windows,  you 
have  to  make  a  change  in  the  Tab  Set  dia- 
log box,  or  else  the  program  will  not  enter 
the  tab  settings  in  the  document.  The 
change,  however,  can  simply  be  to  repeat 
an  entry  that  is  already  there.  For  exam- 
ple, if  the  first  entry  in  the  Position  text 
box  is  -1",  you  can  type  -1  in  the  text 
box,  then  choose  OK  to  close  the  dialog 
box.  The  appropriate  procedure,  there- 
fore, would  be  to  choose  Layout  Line  Tab 
Set.  reenter  the  setting  currently  showing 
in  the  Position  text  box.  and  then  choose 
OK. 

Note  that  with  any  version  of 
WordPerfect,  you  can  extend  the  under- 
lying concept  here  to  other  settings  (such 
as  left  and  right  margins)  that  you  want 
to  change  for  a  short  section  of  text.  You 
can  also  take  advantage  of  the  same  capa- 


bility when  first  entering  text.  When  you 
reach  the  beginning  of  the  section  you 
want  special  settings  for.  simply  add  a  few 
extra  hard  returns,  enter  the  code  for  re- 
turning to  the  settings  you  started  with, 
then  move  the  cursor  back  up,  enter  the 
tab  settings  for  the  start  of  the  section, 
and  enter  the  text  for  that  section.  When 
you're  finished,  press  Alt-F3  to  see  the 
Reveal  Codes  screen,  and  delete  any  ex- 
tra hard  carriage  returns  between  the  end 
of  the  differing  section  and  the  code  that 
resets  the  tabs. 

Finally,  if  you  enter  the  beginning 
code  first,  or  you  accidentally  delete  the 
code  at  the  end,  you  can  enter  the  tab 
settings  before  the  section  (so  it  will  auto- 
matically take  on  the  original  settings), 
then  highlight  the  code  on  the  Reveal 
Codes  screen,  delete  it,  and  insert  it  at 
the  end  of  the  section  by  choosing  Fl 
(which  is  Restore  in  WordPerfect),  or 
giving  the  Edit  Undelete  command  in 
WordPerfect  for  Windows. 

Foreign-Language  Giiaracters 

I  work  for  a  Brazilian  bank  and  regularly 
need  to  type  Portuguese  with  my  word 
processor.  Microsoft  Word  5.0.  For  most 
characters  and  accents  not  found  in  the 
English  language.  I  can  hold  down  the 
Alt  key  and  type  the  ASCII  code  on  the 
numeric  keypad  in  order  to  gel  the  char- 
acters I  need;  for  ex-   

ample.  C  cedilla  (9, 
ASCII  135,  or 
ASCII  128)  and  E 
acute  (e,  ASCII  130, 
or  E.  ASCII  144). 
But  among  the  most 
common  characters 
in  Portuguese  are  A, 
a,  O,  and  o  with  a 


tilde  ( ~ )  over  the  lop.  I  can  print  them 
with  the  Lotus  1-2-3  or  Symphony  Com- 
pose commands,  but  I  have  not  found  a 
way  to  do' this  in  Word.  (I've  tried  using 
the  keyboard  driver,  but  that  changed  too 
many  key  arrangements,  making  it  con- 
fusing to  use.)  Is  there  any  way  to  obtain 
these  letters  without  changing  my  key- 
board layout? 

Charles  N.  Ryan 
Scarsdale,  New  York 

►  PC  MAGAZINE  There  are  several 
approaches  for  printing  these  (and  other) 
characters.  The  preferred  choice  will  de- 
pend largely  on  your  printer. 

The  high-order  (or  extended)  ASCII 
codes  (ASCII  128  to  255)  will  yield  differ- 
ent characters  depending  on  which  ex- 
tended character  set  you're  using.  The 
high-order  characters  you  see  on-screen 
when  using  Word  are  the  IBM  high-order 
characters,  often  called  the  PC-8  charac- 
ter set  (because  it  makes  use  of  eight  bits 
per  character  rather  than  the  seven  bits 
for  standard  ASCII  characters).  As  it 
happens,  this  particular  character  set 
does  not  include  the  A,  a,  O,  or  o  with 
a  tilde. 

However.  Word  does  not  send  charac- 
ters as  such  to  the  printer.  It  sends  charac- 
ter codes.  So  if  the  printer  uses  a  different 
character  than  the  screen  uses  for  any 
given  code,  the  printout  will  not  match 


CHARS.BAS 

Complete  Listing 

10  OPEM  •HICHAR.ASC"  FOR  OUTPUT  AS  1 
20  FOR  N=128  TO  255 
30  PRINT  #1,   N  ■    "  CHRS(N) 
40  NEXT  N 
50  CLOSE  1 


ngun  1-  This  BASIC  program  will  produce  a  pure  text  file  with  all  the  character 
codes  from  128  through  2SS,  with  each  code  labeled  with  its  value. 
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The  Working  Word 
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the  sraeen.  Some  printers  even  provide 

alternative  character  sets  so  that  you  can 
print  different  characters  with  the  same 
diaracter  code  simply  by  changing  the 
character  set  at  the  printer. 

Word  users  should  also  be  aware  that 
Word's  .PRD  files,  or  printer  description 
files,  can  automatically  change  character 
sets  at  the  printer  or  even  send  different 
codes  to  the  printer  than  the  code  you 
see  represented  on-screen. 

If  you  install  Word  for  the  HP  Laser- 
Jet II,  for  example,  using  the  HPLA- 
SERPRD  file  youH  find  both  Courier 
and  CourierPC  listed  as  font  choices.  The 
only  difference  between  these  two  fonts 
is  their  character  sets  for  the  high-order 
characters.  Note  that  you'll  see  the  same 
high-order  characters  on-screen  regard- 
less of  vdiici)  font  you're  usmg.  But 
youll  get  different  high-order  characters 
when  you  print  the  document.  The  Cou- 
rierPC font  choice  uses  the  IBM-PC  high- 
order  characters.  The  Cornier  choice 
uses  the  HP  LaserJet's  Roman-8  charac- 
ter set,  which  includes  the  A,  a,  O,  and 
owith  tildes. 

Word's  .PRD  files  can  also  include 
one  or  more  character-translation  tables. 
A  translation  table  can  assign  any  charac- 
ter  or  string  of  characters  in  the  printer 
to  any  ASCII  code  you  enter  in  a  file.  For 
example,  if  your  printer  doesn't  offer  an 
A  with  a  tilde  over  it,  you  can  create  the 
equivalent  by  defining  one  of  the  codes 
as  an  i4  followed  by  a  backspace  (desig- 
nated as  H),  followed  by  a  tilde.  If  you 
wanted  to.  you  could  assign  each  font  to 
a  different  translation  table. 

The  upshot  of  aU  of  Ihte  is  that  your 
printer  may  already  offer  the  characters 
you  need.  What's  more,  the  characters 
may  already  be  available  through  Word 
as  shipped:  but  even  if  they  aren't,  you 
should  still  be  able  to  print  them  by  modi- 
fying the  .PRD  file. 

To  keep  this  discussion  reasonably 
brief,  I  won't  go  into  the  details  of  modi- 
fying .PRD  files  in  this  colunm.  You  can 
find  the  instructions  in  Word's  Printer  In- 
formation manuals  for  5.0  and  5.5  in  the 
chapter  "Using  the  MakePRD  Pro- 
gram." (If  I  receive  enough  letters  re- 
questing the  details.  I'll  cover  them  in  a 
future  installment  of  this  column.) 

In  any  case,  if  you  need  to  print  char- 
acters that  aren't  part  of  the  standard 
ASCII  character  set,  the  first  step  is  to 
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find  out  whether  the  characters  are  avail- 
able through  the  printer  settings  and 
.PRD  files  you  already  have.  Essentially, 
you  have  to  print  each  diaracter  availaUe 
in  each  font,  and  then  look  for  the  charac- 
ters you  need. 

You  can  create  a  test  file  easily  enough 
in  Word.  Simply  type  each  ASCII  code 
number,  a  few  spaces,  and  then  the  char- 
acter code  itself  by  holding  the  Alt  key 
down  while  typing  the  code  on  the  nu- 
meric keypad.  Alternatively,  you  can  use 
your  favorite  programming  language  to 
produce  the  file.  Figure  1  shows  a  short 
BASIC  program  that  will  create  an  ap- 
propriate file  for  the  high-order  charac- 
ters (HICHAR.ASC  as  shown).  The  pro- 
gram will  enter  one  character  code  and 
its  appropriate  code  number  on  each  line. 

Figure  2  shows  a  sample  printout  of 
the  file  after  formatting  it  for  multiple 
columns  in  Word.  This  particular  sample 
was  printed  with  Word  set  for  an  HP 
LMerJet  II  i»ing  die  HPLASER  fainter 
description  file,  the  default  Courier  font, 
and  printing  to  an  HP-compatible  printer 
(a  Canon  LBP-8  Mark  III,  equipped  with 
a  LaserTwin  LaserJet  II  emulation  car- 
tridge from  Metro  Software). 

The  uppercase  and  lowercase  y4s  and 
Of.  with  tildes  (codes  182,  226.  233.  and 
234)  are  all  available,  as  shown  in  Figure 
2.  If  you  get  simUar  results  with  your 
printer,  you  can  use  these  characters  sim- 
ply by  entering  the  appropriate  ASCII 
codes  in  your  documents.  The  characters 
you  see  on-screen  will  not  match  the 
characters  that  print  (182  appears  as  a 
graphics  character  in  the  IBM  set,  while 
226, 233,  and  234  are  Greek  letters).  But 
they  will  still  produce  the  results  you 
need  in  the  printout. 


Note  that  printing  the  same  test  file 

with  Word's  POSTSCRP.PRD  file  and  a 
printer  equipped  with  an  Adobe  Post- 
Script cartridge  also  yielded  the  upper- 
case and  lowercase  /Is  and  Os  with  tildes. 
But  in  that  case,  the  characters  were  asso- 
ciated with  different  codes  (179, 190, 199, 
and  245).  And  it's  important  to  remem- 
ber that  because  you  need  different  codes 
for  different  printers,  your  document 
files  will  be  printer-spedfic.  If  you're  go- 
ing to  need  to  print  the  document  files 
on  more  than  one  printer,  you'll  probably 
want  to  modify  the  .PRD  files  in  order 
to  maintain  consistency  among  the 
printers. 

Of  course,  if  the  characters  you're 

looking  for  don't  show  up  in  any  of  the 
font  choices  in  the  .PRD  file  as  shipped, 
again  you'll  have  to  modify  the  .PRD  file. 
But  be  sure  to  explore  all  the  font  choices 
available  for  your  printer.  If  any  are  de- 
fined as  using  a  different  character  set, 
youll  get  different  results,  and  it's  unpor- 
tant  to  know  which  fcmt  choices  produce 
which  characters.  □ 


Ten  Hie  Woifcmg  Word  your  latest 

word  processing  discovery,  we'll  pay 
you  $50  for  any  tip  we  print  Please 
sendyonr  contributicm  on-dMt  along 
with  a  printout  to  The  Working 
Word,  PC  Magazine,  One  Park 
Ave.,  New  York,  NY  10016,  or 
upload  it  to  PC  MagNet  (see  page 
1 2  for  access  instructions).  We  regret 
that  we  are  imable  to  acknowledge 
submissifMis  or  answer  questions  in- 
dividually. 


Copyrighted  material 


"  MORE  "  Call. .  .You'll  Call "  MORE "  Oft 


Your  Mail  Order  Superstore  "^ 

East  Coast  Sales  &  Corporate  Office 

5426  Beaumont  Ctr  Blvtl .  »  300;  Tampa.  FL  33834 

West  Coast  Sales  &  Canada  Sales 

4730  Walnut.  »  105,  Boulder,  Colorado  80301 

—  "More"  Reasons  To  Buy  PC 
Products  From  PC's  and  MORE. 

Wide  Selection  of  Product 

PC  's  and  MORE  provides  you  with  a 
large  selection  of  products:  if  you 
don  f  see  it...  just  ask  for  it! 

More  Services  and  Support 

We  now  tiave  a  toll-free  line  for 
handling  your  technical  calls  faster 
and  more  efficiently  Our  Customer 
Support  department  is  also  there  to 
answer  any  questions  you  may  have 
about  your  order  And  we  'II  continue 
to  find  ways  to  make  buying  from  PC's 
and  MORE  a  smart  decision 
Tech  Support  •  1-800-945-8324 

fax  •  813-888-7344 
No  Surcharge  for  Credit  Cards 
PC  s  and  MORE  accepts  Visa, 
MasterCard,  Discover  and  there  is  no 
surcharge  to  use  any  of  them. 


Free  Sltipping 

For  orders  over  SI 000  we  ship  to 
destinations  in  the  continental  US  at 
no  charge.  Some  large  items  may  not 
be  included  in  this  offer  Ask  for 
details  when  ordering 


Australia 

0014-800-128-806 

Germany 
0130-8-16024 

« 

Portugal 
0501-8-12-198 


France 
05  90-0581 


Netherlands 
06-022-2383 


Swit2erland 
155-9891 


Spain 

900  94-1460 


UK 

0800-89-9047 


LapTops  and  More... 

nApph; 
vMt  iMiiy  Ihc  liill  lin« 
PowerBook  100  -  4/40 
PowerBook  140 -4/40 
PowerBook  170-4/40 
^PowerBook  170 -8/80 

Drives  and  More  .. 

Fujitsu  Internal  &  | 

External  Drives! 

Should  your  drive  fail:  a  replacement  drive 
can  be  shipped  the  next  business  day  via 
Federal  Express— call  for  complete  details. 

ixlCIMill 

330 rulb. 9ms -S1 119.00  S1179.00 
425  tvlb,  9  ms  S1 189.00  S1249.00 
520  l\^b,  9  ms  $1249.00  S1309.00 

Removables  and  More... 


Convert  your 
1      internal  to  an 

external  with  an 
ETC  Hara  Drive  kit! 

Always  in  stock! 


T2200SX  386  lOMHi  2/80  VGA 
T520O  386  2OMH2  2/100  VGA 

M  i 

Ultralight  SX/20  60Mb 
Ultralight  SU25C  SOMb 
.  call  for  our  new  line  of  AST! 


S2759  00 
S3299  00 


Video  and  More. 


Seiko  Trinitron  14"  Color  Monitor  _ 

Viueo  lioiirtis  iinci  More 

Mif  ^^''^^ 
BH^^-f?  f^l    include  cables 

r^y^l^''^     and  manuals; 

^£j^i^^^B   allowing  plug  & 

play  capabilities! 

Modems  and  More... 


Practical  Peripherals 
9600  V.32/42  BIS 
external  modem 
comes  with  a  7  year  ^ 
manufacturer  warranty. 

CD-ROMs  and  More 


I  II  HfBSti  Toshiba  3301 

^^^^3       External  CD-ROt^/l 

Printers  and  More... 

Texas 
Instruments 


Networks  and  More. . . 

^M^HHB^^^  Comes 
a^HHH^^^^  software. 

'^^"B^^I^WBT    adaptor  and 
^   carrying  case  I 


ETC  Pocket  LAN  Adapter 

ETC  Magic  Converter  II 


lllIt'lMHl  IDF 

52  Mb  Quantum  213 
80  Mb  Maxtor  240 
105  Mb  Quantum  535 
120  Mb  Maxtor  760 

120  Mb  Quantum  U 

ETC  45R&  88R  Syquest' 
Low  price  includes  one 
cartridge.  External  Hard 
Drive. 

ETC  Dual  45R/88R  SyQuest' 
Two  removable  drives  in  one 
box.  Includes  one 
of  each  cartridge! 

Samsimr) 

12- Amber 

14- White  VGA 

CSA  7571  17- 

20-  CAD/CAM  CC9511 

13811  SVGA-14- 
1395  SVG  A- 14- 

C1991  SVGA-20-  

VGA  1024i  256k 
VGA  !024i  512k 
Video  7  VGA  16 
VRAM  11512k 
VRAM  II 1  Mb 
ATI 

VGA  Wonder  XL.  256K 

Pocket  Edition  Hayes 
2400  External  Hayes 

ri.Trirc,-:i  Perif  lecals 
2400  V.42  Internal 
2400  V.42BIS  External 
2400  Internal 
2400  SA 

2400  Pocket  

'  To  ,  'ih? 

3301  External  PC/XT/AT 
3301  Internal  PC/XT/AT 

CDR  73  External  w/lnterface 
COR  83  Internal  w/lnterface 

Tl  microLaser  PS17 
Tl  microLaser  PS35 
Tl  microLaser  XL  PS35 

ML  320 
ML  321 
LLC  400 
0LC800 

PLC  820  

Memory  and  More 

1x9 

SIMM  80ns  ^ 

us  SIMM  80ns 
4x9  SIMM  80ns 


213  Mb  Maxtor 
240  Mb  Quantum 
535  Mb  Maxtor 
760  Mb  Maxtor 
1  2  Mb  Maxtor  


S8200 
S1 19.00 
S879  00 
S1779  00 

S36900 
S499  00 
S1799.00 


CPU's  and  More... 

Macintosh  LC  II 4/40 
Macintosh  lisi  3/40 
Macintosh  lici  5/0 
Macintosh  Quadra  700  4/0 
Macintosh  Quadra  900  4/0 
Macintosh  Quadra  950  SA) 
Internal  SCSI  Interna 
52  Mb  Quantum  S239.00 
80  Mb  Maxtor  S299.00 
105  Mb  Quantum  S349.00 
120  Mb  Maxtor  $35900 
120  Mb  Quantum  S439.00 
213  Mb  Maxtor  $589.00 
240  Mb  Quantum  S719  00 
340  Mb  Maxtor  S989  00 

535  Mb  Maxtor  S1349  00 

760  Mb  Maxtor  $1499.00 
1.2  Gb  Maxtor  $1999.00 
ETC  88R  SyQuest  Removable 
New  low  price 
includes  one  cartridge. 
MacUser  s  lour  mice 
minnerll 

45Mb  Syquest  Cartridge 
88Mb  Syquest  Cartridge 

•Conlrollef  card  optionii 

Mit*;ithishi 

HL  6605  Diamond  Scan 


S1299  00 
51599  00 
S2899  00 

S339  00 
$46500 
S659  00 
$999  00 
S1329.00 


$1499  00 
$1999  00 
$274900 
$3999  00 
$4999.00 

$299.00 
$36900 
$429  00 
$429  00 
$51900 
$659  00 
$809  00 
$107900 
$155900 
$155900 
$227900 


$479.00 
$599  00 
$1249  00 
$1899  00 


CM  1440-14-|nt.laced 
CM  1450-14-  Non-lnt.laced 
CM  176017-Nonlnt.laced  I 
CM  2050-20- Non-lnt.laced  ! 
(Includes  high  resolution  graphics  card) 

.  .  .and  many  more!  I  

VGA  Wonder  XL,  512K 
VGA  Wonder  XL,  1  Mb 
fall  includo  motisel 
8541  Ultra  512k 
8541  Ultra  1  Mb 
Vantage  512k 
Vantage  1  Mb  w/mouse 

Graphics  Ultra  1  Mb  

%00  V.32 

9600  V  32  Internal 

Fax  Modem  2400 

Fax  Modem  9600 

US  Rohntics 

V  32  BIS  9600  Internal 

V.32  9600  External 

Sony 

CDU  535  Internal  w/lnterface 
CDU541  Int.  SCSI  w/lnterface 
COU  7205  External  w/lnterface 


-  on  Laser  II  $699.00 
tPL  7500  $206900 

PS410,4ppm  $1629  00 

PS815,8ppm  $2995  00 

'>-z::"pJ  Fgckartf 

DeskJet  500  $485.00 
LaserJet  llisi,  17  ppm  ~ 
.  .  .also  available  Panisonic  &  Canon! 

\  ~^p.r  Mp.ir?-v  5id  iVlore. . . 

4Mb  LaserJet  ^^A^ 


Upgrade 


2Mb,  LaserJet  lll/IIP/IIID  $125.00 
4  Mb,  LaserJet  lll/IIP/IIID  S219.00 
. ,  we  carry  Canon.  Toshiba  &  more! 


Terms  and  Canditions  Payment  PC  s  and  MORE  accepts  Visa,  MasierCaid.  Discover.  CODs.  and  Purchase  Orders  COOs  are  shipped  Cash/Certilied  Check  uploSIO.OOO  Co'poiale  and  School  Purchase  Orders  are  Net- 15  tor  orders  over  $2500  only,  and 
are  subiect  lo  credit  approval   Warianties  All  warranties  on  Apple  and  Hew!en  Packard  brand  products  sold  by  PC  s  and  More  will  be  honored  by  PC  s  and  Mote  o'  its  authon/ed  agents  an!y  PC  s  and  More  is  not  an  author ued  Apple  reseller  Alt  ottier 
manufaciurers  WBrranties  are  honored  by  PC  s  and  More  and  the  original  manulacturei  Returns  All  orders  returned  or  refused  will  be  charged  a  mintmum  1S%  restocking  (ee  Call  lor  an  RTS  before  leiummg  Returns  must  be  in  original  packing  with 
software  seals  unbroken  Terms.  Conditions,  and  Prices  are  subiect  to  change  wrthout  notice  or  obligation  All  products  sold  by  PC  s  and  More  are  new  We  do  not  sell  used  equipment  >  1992  PC  s  and  MORE.  Inc  All  rights  reserved    922402  3 


Coa 


CIRCLE  016  ON  READER  SERVICE  CARD 


irir  CALL  TOLL-FREE  806-433-3726 


★  LASER  PRINTER 
MEMORY  SALE  ★ 

Epson  Action  Laser  II 
IMEG        3MEG  5MEG 
129  00       229  00       379  00 
IBM  4029  4MEG  Atodule  -  ONLY  189  00 
OKI  400  2MFG  Module  -  149.00 
HP  Deskiet  500.  500C  256K  Module  -  69  00 

HP  2,  9D,  3,  3D,  3P,2P2P  + 

2MEG  -  115  00      4MEG  -  179  00 

'We  buy  large  volume  of  excess  inventory. 


I       l»<ii»idM«l  D-RAM  Chip» 


IKMORY  RW  IIM  t  «PPU 


IBM  PS/S  SIMM  MODULES 


IBM  PART  NO. 


30f534S  (5I2K) 
30FS360  (2Megl 
64S037S  (IMeg) 
6450379  (2Me«) 
6451060  (4M«t) 

6450603   

645060* 


WORKS  WITH  MODEL  WO. 


IMeg  X 1 
1Megx4 

IMeg  X  4  (Zip  Pick) 

2S6x4(\^2lp) 

256x4 

2S6i  1 

64x4 

64x1  


7BNS 

66HI 

1HNS 

4J0 

42$ 

395 

22  00 

2S~00 

23  00 

12  95 

soo 

4.75 

4.25 

400 

2J30 

2.15 

1.70 

1  40 

3.00 

1  30 

6450606  <2Meg) 
7SX895S  ()28K) 

34F2933  (4Meg) 
87F9977  (4Meg) 
1057035  (512K) 
92F9935  (2Megl 
92F9694  (4Meg| 
6450902  (2Megi 

6450128  (4Megi 

6450129  (BMeg) 

6450130  ISMeg) 
79F0999  |2Meg) 
79F1000  (4Megl 
79F1001  (SMegj 


30^286 

Wm.  25-286.  50  MTHR  BD 
80-041 

80-111.  311-121,321.  061.  161 
80-A21.  A41.  eO-ASI.  60-111.  60-311 
3SSX.  40SX.  SSSX.  MbM-TO-s.  P-70 

7IHMI jn.  121.  taum,  tsa.  r-n, 

35LS.  40SX 
70M1.A41. 6-21,  Ml.  35SX.39LS.40SX 
25 

assx.  40SX.  S5SX.  66SX.  55LS.  6SLS 
SSSX.  SSLS.  6SSX.  40SX.  3SSX.  3SLS 
P/S1 

P;S1  i  P/S1/386SX 
P'SI  &  P/S1/386SX 
57SX  90.  95,  P-75,  57SLC 
57SX  90.  95  P-75.  57SLC 

35SX.  40SX 
57SX.  90.  95.  P75  57SLC 
U40,  N33SX 
LX40.  N33SX 
U40.  N33SX 


35  00 
99  00 
65  00 
109  00 
199.00 
S1.0O 
66.00 


99.00 
35  00 

159  00 
159  00 
45  00 

99  00 
179  00 

99  00 
169  00 
359  00 
359  00 

89  00 
159  00 
339  00 


COMPAQ  MiMORy  MODULES 


MODULES  (Add  $5"  for  SIPP) 


MODEL* 


MM 

CM! 


IMeg  «  9  (IBM) 
4Meg  I  9  (IBM) 
256  K  9  (IBM) 
256  x  361Mcg(72  PIN) 
512  x  362Meg^PIN)  - 


$3NS  6IMS    7IM$    SONS  INNS 

a0.00    40  00    38  00   36  00  33  00 

CALL  164  00  139  00  129  00  - 

-  19.00    18  00   16  00  15  00 

-  -       -      69  00  - 

-  -       -      94  00  - 
169  00 

-  349.00 


1  X  36  4Meg  (72  PIN)  -       -      -       -  169  00  - 

2<36iilS(72PIM  -      -     -      -  349.00  - 

4«36lSB9(BPW  -       -      -       -  e49  M  - 

illTlL  Matt  Cliliw 


Des>P-o  386.  33  386,'33L. 

486/25,486/331 

486/50L. 

System  Pro 
OcskPro  36605.  38600 

OesliPni366S-t6Mtt 


OeskPro  386006 


AMT.  UP6RADED  CMPO  PART*  PRICE 


2Meg  Module 
8Meg  Module 
32Meg  Module 

IMeg  Module 
4Meg  Module 
IMeg  Exp  60 


8067 

59.00 

80387-20SX 

158  00 

8067-2 

79.00 

487-SX20 

549  00 

8067-1 

139.00 

6oa87-oxrww; 

209  00 

OeskPro266N.  366N. 

80Z67-XL 

89.00 

kiUISL 

159  00 

3865X720  386725M. 

80267-XLT 

109.00 

kiMSLMotil 

169  00 

486/33M  486S725M 

80367-16 

99.n 

0MnlriM4662an6SX 

51900 

486S/16M 

80367-20 

109.00 

Ovifdrivi  25  SX 

629  00 

DeskPro  386/16 

80387.WSX 

mm 

RHMCitf 

419.00 

sags 


I IIT  ASVJUKID  MATH  CO-MOCIUOR] 

A. Intel 

85  00 
■  99.00 


•  2-3  limes  taste.'  ttian  Intel  •  Plug  &  obiecl  code  compai 
•  S  Y»ir     2C87.8MH2  -  70  00      2C87  12  5MH; 

2Ce7-10MHz-  75.00      2C87  20MH;  - 


DeskPro  286 


2Meg  Module 

4Meg  Module 

IMeg  Kii 
4Meg  Kit 
1-2Meg  Exp  Bd 
4  8Meg  Exp  Bd 
512K  Kit 


115144-001 
116561-001 
116568  001 

113131001 
1131320O1 

113633-  0OI 

113634-  001 
1136«40l 
1125344X11 
111644401 
1ia64M01 
113t31>«01 
113132-001 
11868fr«)1 

118689-  001 

118690-  001 

108071  001 
108072-001 

108069-  001 

108070-  001 
113012  001 


11500 
319  00 
1700  00 

69  00 
179  00 
110  00 
239.W 

7S.00 
189.00 
119.00 
239.00 

75.00 
179  00 

D9  00 

99  00 
179  00 

119  00 
269  00 
309  00 
549  00 
79  00 


I      Cna  PASMATM  MKKiilOt 

•  Pn)gram«wcuMuplo3XIMer*PluoSotiMeodecofnpM 

•  PC  Mm  *  raM  *1  OMr  il  nwtti  cliips 
5ye„      B3087-16MH7  -  9900  83087-33MH7 

Warranty 


MEMORY  UPCRADES  FOR 
COMPAQ  PORTABLES  A  LAPTOPS 


wMI  F«irWM366 


81D87  20MH.- 


179  00 

W  00 


AST  MEMORY  MODULES 


MODEU          AMT.  UPCRAOED  AST  PART* 

Pmnium  38605.  16  SX  iMeg  500718-001 

Praniun  366/33  IMeg  500718-002 

Premium  II  IMeg  50078fr003 

386SX20.  486-25.  25£.  33  4Mtg  5fll»7aM04 

Premium  Tower.  386/33TE.  8Mao  $007(04101 
48&25TE  486/33TE 


wpe 

WPB 


PRICE 

59  00 

60  00 
79  00 

169.00 
336.00 


lENITH  MEMORY  UPCRADEi  | 


PofOMe  111 
Compaq  SLT086 

Compaq  SIT/386 


Compaq  Lie  286 


Compaq  Lie  386S/20 
Compaq  Lie  386S/20 
Compaq  Lie  Lite/20  26 
Compaq  Lie  Lile/20  25 


IMegKil 
4MnT«pBd 
4M^pi^  .  80 


IMao  Miikila 
2MigMoilul« 
4M(a  Module 

INleo  Bd 
2Meg  Bd 
4Meg  Bd 
IMeg  Module 
4Meg  Module 
2Meg  Module 
4Meg  Module 


107651-001 
1076634ni 
1076544101 

107:  

110 
110 
11« 

118.  . 
118306401 

117081-001 
117081  002 
117081  003 
121125-001 
121125  002 
129769-001 
129769  002 


»    I  LAIKR  PRIMTIR  MEMOWY  UMBAPES 


159  00 
47900 
47900 
100.00 
109.00 
349.00 

19.00 
139.00 
24900 

79.00 
105  00 
21900 

99  00 
229  00 
179  00 
309  00 


MOOCU  AMT.  UPGRADED 

Z386«3,  25,  20,  33E  IMfij 
Z386/33.  25,  20.  33E  -IMeg 
Z248.  Z2861P  Z386SX  2Meg 
Z486/33ET  4Meg 
Z486/33ET   16Meg 


ZENITH  PART* 

H.3S00IM 
ZA380OMIV 
Z-6051  modules 
ZA-4200-M2 
ZA-420aM8 


PMCE 

60  00 
179  00 

99  00 
349  00 
81900 


MACNAVOX 


286/386SX-18.  386SX-20.  486SX  20  i  386-33 

3//afe  7?m'SMW  1MFG  -  79  0O  4MEfi    161  On  ai.lFC    379  0(1 


iwtM«ciiiUwiw«_MAm«CiMW,  viiA  wipucom.  puaoiAU 

Sy»w'riTwti!!y»5?5>tw5^ 

s*s  tm  Mctwncd  oden  or  odcnd  wions  pm  «ic  tUbita  10  «  90% 
fCHOclcnqlK  (Mrfnorvct«»n]lnlMnta«*)Ve«CC«DIMem«an« 

oftJFf^  viwj.-a  via  UPS  Alf,  APQ  rvo  Oidm  wdcoim  Cuwmm  at 
CM^rcTedtGo^cjsio^and'WW'chMlsirtfiopcdHI  AlCMMcart 

-  IXCHANOIS  ONIY   .     .  ■ 


TOSHIBA  LAPTOP  MEMORY 


PRICE     LAPTOP  MODEL  I     AMT.  UP6RADE0  TOSHIBA  PART  I  PRICE 


nOOOSf/XE/lE 
1200(in2O0OSX 
TZOOOSXiTlOOOlE 
T2(XX)SX/11000l.E 
T2O00SXE/22O0SX 
T20g£x£/2200SX 
T2(iaSXE/22aOSX 

TM 
T44 


4Mn 
6MN 

2Meg 
2Meg 
2Meg 
2Meg 
2MtQ 

B 

2Meg 
4Me<] 

2Meg 
4Mtg 

l6Mpg 
IBMtg 


BRANDNAME  LAPTOP  MEMORY 


Leading  Edge  0/lT  SBOSX  IM^i 
Leading  Edge  N3/SX  IMeg.  2Mag. 
Bondwell  B3lO.  Plus  IMeg 
Bondwea  B310V.  SX  IMeg 
NEC  Piospeed  286,  386SX- 16  lUeg 
NEC  Prosoeed  286.  386SX  16  4Meg 


119  00 
CALL.  CALL  CALL 


NEC  Pioipeea  386 
UlC  Piospefd  386 
NEC  Piosoeeo  3a6SX  20 
NEC  Prosoeed  386SX  20 
SHarp  PC  6220 
Tl  travplmale  2000 
Tl  Travelmale  3000 
Zeos  386SX  Nolepooi 
Zeniin  Masiei  Sson  386SX 
Zemm  Mister  Sport  SL.  S1.E 
Zenttn  Super  Span  - 

286^286E 

286t  SX 

SX  Alpha 

SX  Beta 
Evere«  Tempo  LX  LX2(1 
£vere«  Tempo  Crner 
AST  NoIebooH  Prem  Exec 
Sanyo  17  18  'JB 


2Meg 
8Ueg 
IMeg 
4Meg 
IMeg 
IMeg 
2Meq 
2Meg 
2Meg 
2Meg 

IMeg 
2Meg 

2Meg 

2Ueg 
2Meg 
?Meg 


2305009100 

PC2121 
PC21  22 
PC31  21 
PC31  22 
PC43  21 
PC4322 
CE  6218 
2568034  0001 
25669%  I 

2A  300  1 
ZA  4  4 

ZA- 180-66 
ZA  18064 
Z«  180-86 
ZA  180  87 
PCA  00053-0001 
PWA  0684  A-JOOO 


109  00 
109  00 
119  00 
349  00 

159  00 
749  00 
139  00 
409  00 
109  00 
109  00 
99  00 
109  00 
149  00 
139  00 

109  00 
159  00 
159  00 
159  00 
109  00 
169  OO 


4Meg  500814  003  MSX!}V2il2i>.  159  00 


Panasonic Cf  170  Cr270  CF370  IMeg 
Epsn  NB3 
Tanion 

ATAT  Safari  NSX/2D 
Packard  Bell  386SX 
Magnavoi  Metalis 
Goldslar  GS520  386SX/16 
HeoMi  Packart  LS-t2 
N.M|UNMb 


2Meg  MBC  NBMEM2         109  00 

CF  BAieS  69  OO 

A808511  199  00 

NB386SX-20  109  00  349  00 
PEC  37660  37651  159  00  299  00 
266  386SX  109  00  269  00 
286  ,  386SX  109  00  269  00 
4Meg  S3861M,S386-4M  129  00  309  00 
O-IOiAA  129  00 

CMkCMLCMi..  CAU 


4Meg 
2Meg  SMeg 
2Meg.  4Meg 
IMeg,  4Meg 
ll^g,  4Meg 
iMe<r4Meg  s 


HP  2.20330  aPJPTP^ 
Panasonic  I410''4430 
Panasonic  (42(14<50I 
Panasonic  4450 
hvr  :■»;  ;:-,c.r 
•;,o-  kr-  L.i>- 
^cs^^;i  Page  u«'  6 
Packir)  bS  Pe9500 

IBM  user  1019  4019E 
Canon  IB« 


IMC  an  iwt 


115 
209 
129 

125 
Mil 
125 
125 
149 
135 
219 


179 
319 
209 

U9 
CSll 
199 
199 

IM 


IBM  Usfi  1029 
HP  III  SI 
Panasonic  uii 
NEC  90  290 
«95 
QMS  410 

Tl  )ii.ipsi7,ra 

Slarscnot4 

DesUd  500  500C  <m! 
HP  [iKi^  lei  Worn-  t4Mtgi 


1ME6  MC  MEG 

■e? 


59 


119 
59 
129 
129 


269 

6905 

•XT 


H.P.  COMPATIBLE  FONT  CARTRIDGE 


DESKJET  SOLUTION  lor  DeskJel  500  DeskJet  Plus,  92  lonts, 

4  5  pi  10  30  pi  11900 

IBM  4019.  4019E.  FONT  CARTRIDGE  209  Fonis  Turpo  Card  10900 
TUR90  2S  Comparable  10  Pacific  Data's  25  CARTRIDGES 

IN  ONE",  150  Fonts  (works  wilh  Epson  Action  Laser  II)  8900 

TURBOSCRIPT-  47  Scalable  fonis  m  Any  Point  Sire  19900 

TAX  A  FINANCE  FOR  IBM  4019.  4019E,  4029  13900 

TAX  t  FINANCE  CARTRIDGE  9900 

PRO-65  lor  Epson  &  Tosriiba  laser  Pnnieis  65  Fonts  12900 


BOCA  AT  PLUS 


16  BIT  MEMORY  BOARD  FOR  286,  386  «T 

OK-SMco  Board  •  4.0  LIM  Compatible  •  Mew  5  yiear  WknaNr 
oMi  Conventional.  Expanded  and  Extended  Memory 
^00        Support!  DOS.  OS/2.  LIM/EMS  (  EEMS 
DIP         ttarsatlle  Split  Memory  Addmalno 
«iCt*°*    Operalei  wim  CPU  Speeds  to  33  MHz 
"f^"  8«|ipom  Otaqviw.  MallHatk  apiWIw 

m-mm  m»-tmm  mtt-wm  Mt-tnuo 

Bmm  RM^t  by  Bocs  RssBvdi.  AT  ilH 

BOCA  AT  PLUS  UQ  1  pac.  1  m.  0-4  meg  129:00 

BOCA  AT  I/O  44  2  ler.  porta.  2  pat  ports  it 


 BOCA  XT  8  BIT  BUS  

•  Expanded  memory  lof  XT  •  Lim  4  0  compai  0-2Me9  •  Uses  256»1-100 
OK   $10000    IMaq     .  S170J0    2Meg  $229.00 


MEMORY  BOARDS 

 IBM  toaprtifctei  •  M/t  


♦  WIWHimy  TO  MATCH  OtiEAI  ANY  AOVBtmOFlUa* 


TP /IDF 


SI*'*' 


20930  Soutn  Normandie  •  Torrance,  CA  9050S 


EVEREX 


EV.3000,  EV-1S9: 0^3Meg.  40  LIM  compai  •  Uses  256>l  ctups  S8900 
E V4000,  EV-178: 0-SMeo.  4.0  UM  campaUbie  •  Uses  IMegxl  chips 
'  Supports  itiulti-lasKina  1  DMA  iMiHlMiBO  m  Iwwlware   $205  00 


IH/B  MCA  t-BMM  KPAMSIOM  BP. 


IMnS2  Modtit  50.  SOZ.  60.  SSSX.  SSSX.  16  Bit.  4.0  UM  Compit. 
mttfM'm     -$129.00  2Me9  -  $209.00 

mm-K    mt  -  S209J0  IM«i  -  $449M 


IBM  P/fi  MBIT  nmUISION  BB^ 


PIS' 


0  32MeQ  E»tended  ■  Expanded  Memory  Bd  tor  P/S2  70.  80.  90 
OMeg       ZMeq       4Meg      BMeg      16Mea  32Mefl 
$20900    $294  00    $36600    $S27.aO   $949.00  $1.71900 


319-7n-f8M        (pmhnir  CAU 

FAX:  310-782-0240  'r..  rod,  t,))      TOLL  FREE 


1-800-433-3726 


(US  and  Canada] 


iSTAI. 

1985 


Men-Pri,  8:00  a.m. 

Sat.  10:00  a.m. 


to  S:00  p.m.  KT 

to  12:00  noon 


i 


CnCLEOigaNnEMieRSBMCECMRD 


I  24  HOURS 
Sales  A  Service 


SOFTWARE 
ADD-ON^ 


C 


TO  ORDER  .  LLFREE 

l.ftOO.822-8088 


★  SUPER  SPECIALS  ★ 

MS  Windows  3.1 

$  85 


ACCOUNTING 

Accpac  Simply  Accounimg  for  DOS   

AccpacBPIGM,  A/R  A/P,  f/C   

Accpac  Plus  G/L.  A/R,  A/P  .Payroll  M. ... 

Accpac  Plus  l/C,  0/E.  R^l  J/C  0a   

Accpac  Plus  Windowtng  MQt 

BusinessworKs  Bundle 

DAC  Easy  Accouniinfl/PayroU  4  2 

DAC  Easy  Bonus  Pak4  2   

DAC  Easy  Nelworh   

Great  American  Works   

MicroBiz  Retail  Store  Conlroll«r  

Pacion  2000   

Peachtfee  Compiflte  HI  Accounting  

Peachiree  w/Data  Query  ill  

Pfofilmrise  Powar  Pak   „  

Proriiwrise  Acctg  (10  Pak>...™_,  

Timaslips  III   „  

C.A.O. 

Auiocid  10   

Aulocad  V  II   

Aulosketch  3  0   „  

DesignCAD  30   „  _  

Oesisn  CAD  5  0  

Otafix  CAD  Ulira   

Generic  30  Ofafting  

Generic  CADO  6  0   „.. 

Generic  CAOO  Starter  Kit  _   

Maincad  2  5   

Mathcad  Advanced  Main  Pak 
TurtwCAD 

COMMUNICATIONS 


Brooklyn  Bridge  30  

Carbon  Copy  Plus  „ 

Close  Up  Customer  

Close  Up  Suppon   

Co/Session  2  user   

Crosstalk  Communtcalor  . 

Crosstalk  (Mark  IV  

Lap  Link  Pro   

Mirror  III    

PC  Anywhere  III   

PC  Anvwhere  4  5   

PC  Anywhere  LAN   _  

Procom  Plus   


DATABASE 

Advanced  Revelation  

Alpha  IV 
AskSam 

Clipper  5  01   

Oalaease   

Data  Fle«  30  ~-.  — 

Dataperfecl   ~  

dBase  ill  Plus 
dBase  IV  I  I 

dBase  iv  Developer  s  Kit  1.1  

dBXL  1  3   

FonBase  Plus  2  1  LAN   

Foittase  Plus  2  1  S/U  runtinw  

Foibase  2  1  Single  User  

Foipase  Plus  LAN  Runtim*  

Fo«  Pro  2  0   

For  Pro  LAN  16  Pak)   

Fo«  Pro  DislritHition  Kit 

Inlormii  4GL  Compiled   

lnlormi>  4GL  Compilad  Runtkiw  

Informix  SOL 

Informix  SQL  Runtime  

Paradox  3  S 

Paradox  Comp  Upgrade  

PC  File  6  0   

PC  File  LAN   

PFS  Professional  File  ™  

A40 

Quicksilver  Oiamof^  

R&R  Code  Generator   „  

R&R  Reportwrller  (dSasel  

RBase  for  DOS  3  I     

Reflex  2  0   

Ul  Programmer  2  t   

DESKTOP  PUBLISHING 


Adobe  Illustrator  Windows  

Express  Publisher    ™. 

First  Publisher  3  0   

Newsmasler  II    

Newsroom  Pro  

Pagemaker  4,0  -   

Publish  II  2  0   

Publishers  Paintbrush   

Publishers  Power  Pk/WPorWonl.. 

Publisher's  Type  Foundry  

Vcritura  Gold  For  DOS 


FINANCE 


Managing  Your  Money 
Market  Analyser  Plus 
Money  Counts 
Money  Matters 
Quicken  i  0 


GRAPHICS 


Applause  11 
Harvard  Graphics  3  0 
Microgratx  Charisma 
Siatgraphics  4  0 


lie 

235 
489 
409 

159 
409 
85/57 
118 
275 
179 
489 
29 
.  138 
207 
289 
219 
177 


2499 
2899 
137 
185 
189 
237 
199 
287 
85 
295 
75 
75 


82 
107 
115 
139 
95 
50 
125 
99 
77 
59 
109 
335 
87 


739 
309 
202 
479 
529 
499 
272 
419 
485 
785 
127 
275 
349 
177 
353 
439 
499 
279 
849 
199 
579 
189 
487 
155 
83 
289 
182 
245 
325 
112 
142 
459 
1B7 
329 


309 
89 
89 
42 
34 
479 
129 
279 
44 
309 
489 


105 
379 
39 
39 
39 


229 
375 
315 
589 


INTEGRATED 

First  Choice  a9 

Geoworks  Pro    115 

Lotus  Symphony  2.2   463 

LolusirVorks   05 

Microsoft  Works    gg 

Smartware  II    427 

MICE  a  SCANNERS 

IMSI  Mouse  45 

Kensington  Expert  Mouse  PC  89 

Krall  Trackball  89 

Logitech  Mouse  Man-Bus  85 

Logitech  Mouse  Man  Serial  85 

Logitech  Mouse  (Serial) /Windows  3  0  112 

Logitech  Scanman  256  297 

Logitech  Scanman  32  189 

Logitech  Trackman  69 

Microsoll  Mouse  82 

Microsoft  Mouse  w/Paintbrush  95 

Microsoft  Mouse  wrWindows  3  0  147 

MS  Mouse  15  PakI  375 

PC  Trackball  isenali  55 

NETWORKING 

Oesklink  2  2  97 

Lantastic  Ethernet  Starter  489 

Lantastic  Network  Eye  '29 

Lantastic  Starter  Kit  339 

Novell  Netware  2  2    5  user  539 

Novell  Netware  2  2  10  user  1249 

Novell  Netware  2  2  50  user  2399 

Novell  Netware  3  tt  20  user  2149 

Novell  Netware  3  It   too  user  4599 

Novell  Netware  Lite  89 

PAINTING 

Arts  &  Letters  Graphics  Editor  359 

Calendar  Creator  plus  47 

Corel  Draw  355 

Deluxe  Pjint  II  Enhanced  77 

Designer  3  0  435 

Or  Halo  4  89 

Draw  Perfect  267 

Flowcharting  III  135 

Formfiller  75 

Formtooi  Gold  S3 

Formworx  For  DOS  89 

GEM/3  Draw  Plus  157 

Grasp  239 

Gray  F/X                          .  299 

IBM  Storyboard  Live  379 

Lotus  Freelance  Graphics  309 

Org  Plus  Advanced  82 

PC  Globe                       . .  29 

PC  Paintbrush  IV  Plus  109 

PC  USA  39 

Per  Form  89 

Pizia/  Plus    62 

Prmlmaster  Plus       .  33 

Prinlshop  35 

Softtype  115 

PROGRAMMING 

APL  Plus/PC  439 

Borland  C  ♦  ♦       .  .    317 

Brief  Editor  189 

Brief  dBrief  239 

Clarion  Personal  Developer  2  0  42 

Cta'ion  Professional  Developer  2  1  445 

kEdit  99 

Microsoft  Basic  PDS  7  1    292 

Microsoft  C  Compiler  6  0   292 

Microsoft  Cobol  Compiler  532 

Microsoft  Fortran  5  0  272 

Microsoft  Macro  Assembler  6  0  89 

Matni  Layout  229 

Microsoll  Quick  C  59 
Microsoft  Quick  pascal     . .    — 59 

Microsoft  Quickbasic  4  5    59 

MS  Quick  C/A»s«mbler       ...          .  120 

MS  Windows  Oevelopmeni  Kit  3  0  305 

Powerbasic    75 

RM  Cobol  85    779 

Smalltalk  V  For  Windows    289 

SPF/PC     179 

Turbo  Debugger   ^ —   92 

Turbo  C  •  »   „   84 

Turbo  Pascal  6  0   _   92 

Turbo  Pascal  Prol    182 

PROJECT  MANAGEMENT 

Harvard  Protect  Manager  30    419 

Pro/ect  Scheduler  V   427 

Superproject  2  0     539 

Timeline  5  0    429 

Timeline  5  0  LAN  Pali  379 

SPREADSHEETS 

Lotus  1232  3    322 

Lotus  1  2  3  2  3  Senrer    589 

Lotus  1  233  1  Plus   -   395 

Lotus  1  2  33  1  Plus  S«rv«f    829 

LUCID  3D      39 

Microsoft  Excel      292 

Microsoft  Multiplan    115 

Quattro  Pro  4  0    305 


Qualiro  Pro  LAN  Pak   259 

Ouattro  Pro  Upgrade    89 

Supercalc  V    SS 

UTILITIES 

38eMa>6  0    87 

Above  Disc  Ptua   84 

Act  I   ™  _..  215 

Allways  1 2                                -  _  109 

Ami  Diag                              „    „  49 

Automenu    37 

Battery  watch  Pio..  27 

Catchword    135 

Check  It    77 

Control  Room    75 

Copy  M  PC    30 

Copy  II  PC  Deluxe  Option  Board   115 

OesQview    73 

Oesqview  386    125 

Direct  Access  5  0         ,    59 

Direct  Access  Network    359 

Disk  Manager    37 

Disk  Optimi/ei   36 

Disk  Technician  Gold      89 

Diskette  Manager  III             _  35 

OR  0OS60    85 

FAST  1                                      _  87 

FasibackPlus   112 

Fastlynx    79 

Fastpak  Mill   47 

Fastrax   „   47 

Flight  Simulator  4  0   37 

Geoworks  Ensemble   129 

Go  Script  4  0   ™  .  85 

Go  Scripl  Plus  4  0    172 

HDC  Windows  Express    47 

HiJaak     95 

IntoSelect    82 

Instant  Recall                     -._   82 

Ko  Pilot  tor  WP   -   47 

Label  Pro   -   44 

Labels  Unlimited    54 

Le  Menu  Plus    82 

Lotus  Agenda    '29 

Lotus  Magellan  2  0    97 

Mace  1990    ■? 

Mavis  Beacon  Teaches  Typing   36 

Memory  Mate    39 

Menuworks  Personal    29 

Microsoft  DOS  5  0  Upgrade    58 

Microsntt  DOS  5  0  w/0  Basic    75 

Microsoft  Learning  DOS    W 

Microsoft  Windows  3  0   -  

Netroom   57 

Norton  Utilities  6  01  107 

Norton  Anil  Virus   -   80 

Norton  Backup   —  _   85 

Norton  Commandaf  XO   97 

Norton  Editor   _...„   82 

Optune    45 

OS/2  Extended    ....           -       -  489 

OS/2  Standard    149 

Pathminder  4  1 1    47 

Palhminder  Plus   89 

PC  Tools  7  1         ...  107 

PiinlO50    80 

Prokey  Plus    89 

QAPIus    82 

ODOSIII   -    42 

OEMM   _   57 

ORAM    47 

Readright  For  Windows    309 

Sidekick  2  0    57 

Sideways  3  3    55 

Software  Bridge     75 

Software  Carousel   53 

Speedstor    59 

Speedsior  wCard           ... . —   75 

Spinrile  II    59 

SQZ    65 

Stacker    85 

Slacker  w/Board  AT    175 

Stacker  w/board  XT    145 

Super  PC  Kwih  42 

Super  PC  KwiK/Power  Pak   87 

Superstor     76 

Switch  It    45 

Turbo  EMS    52 

Typing  Tutor  V  ♦    29 

Utlrascript  PC    105 

Ultrascnpt  PC  Plul   229 

VGA  Dimmer    22 

Willmaker    32 

Wonder  Plus  45 

Word  for  Word  Professional  75 

Xiree  Gold  89 


WINDOWS 

AccPac  Simply  Accounting    119 

Actor   _  _   179 

Adobe  Illustrator  WmdoiM    309 

Adobe  Type  Manaper    62 

Adobe  Type  Mgr  Pius  Pak     119 

After  Dark  For  Windows    39 

Becker  Trxiis  For  Windows    89 

Corel  Draw      385 

Crosstalk  for  Windows     114 

Crystal  Accounting    173 

Designer  3  0    435 

Desktop  Set   „  „   89 

DraFix  CAD  For  Windows    399 

DynaComm   179 

Facelift    67 

Form  Worx  for  Windows   -   179 

HOC  First  Apps    _    . .  60 

HIC  Icon  Designer  ....  _    32 

HOC  Windows  Express    .    50 

Lantastic  For  Windows      „   189 

Lotus  1  2  3  For  Windows  395 
Mathcad  For  Windows  299 
Microsoll  Office  For  Windows  599 
MS  Excel  3  0  292 

MS  Proiect  For  Windows    409 

MS  Quick  C  for  Windows    122 

MS  Windows  3  0    87 

MS  Windows  Development  Kit  3  0  305 
New  Wave  105 
Norton  Desktop  For  Winaows  92 
Obiectvision  For  Windows  92 
OmniPage  Prolessional  599 
Pack  rat  3  0  239 
Pagemaker  4  o  479 

Perform  Pro  189 
PowerPoint  foi  Windows  3  0  290 

Pro  Write  Plus  For  Windows  157 

Publishers  Power  Pak  for  Windows  44 

Soft  Type  109 

Superbase  IV  Windows  449 

Toolbook    278 

Turbo  C  ♦  •  For  Windows    95 

Turbo  Pascal  For  Windows   115 

Ventura  Gold  For  Windows   489 

Winconnect   „   82 

Window  Works    119 

WinFax  Pro                      .     69 

Wordscan    382 

Word  Perfect  For  Windows    285 

Wordscan  Plus  875 


WOROPROCESSING 


Ami  Professional   

Grammatik  For  Windows  

Grammatik  V   

IBM  Oisplaywrite  V  

Letterperfect   

Microsoft  Word  5  5 
Microsoft  Word  For  Windows 
Mullimale  4  0 
Personal  Law  Firm 

PFS  Professional  Write   

Righlwriter  4  0   

WordPerfect  5  l   

WordPerfect  5  1  Upgrade 
Wordperleci  Office  PC 
WordPerfect  Office  PC  ( 1  5u) 
WordPerfect  Ollica  PC(t.20ul 
Wordstar  6  0  

Xywrite  III  *   

Zyinoex  3  t   


XENIX /UNIX 


Informix  4GL-Xenix  386   

Informix  4GL-Xenix  386  Runltms  .......... 

Lotus  12  3  tor  Unix  V   

MS  Word  5  0  tor  Xeni«/Unl«  . 

Norton  Utilities  For  Unix  

RM  Cobol  85  for  Unix  386  

SCO  Foxbafte  •  3ae  Run  -XaniK  

SCO  Foxbase  *  386.Xenli  „. 

SCO  Lynx  386  Xenix   

SCO  Manager  386  Xenix 

SCO  Prolessional  386  Xenix 

SCO  Unix  366  Developmenl  System 

SCO  Uriix  386  Operating  System 

SCO  VPiiX  (3  ♦  user) 

SCO  Xenix  386/AT  Operating  System 

WordPerfect  lor  SCO  Xenix 

WordPerfect  for  SCO  Xenix  |1  10ul  

WordPerfect  lor  SCO  Xenix  (1  5u)   


275 
54 
54 
235 
119 
202 
292 
238 
66 
162 
82 
266 
119 
79 
287 
999 
249 
206 
269 


1599 
849 


189 
1499 
34» 
829 
449 
489 
599 
899 
899 
889 
599 
269 
779 


TO  ORDER  BY  FAX: 

215-639-7234 

For  Products  nol  Listed  call: 

215-639-7110 

Pkase  sand  all  correspondanca  to: 
i^^jr|  Software  AddOns 

||^^^        Two  Qraanwood  Square 
^"^^      3331  Sireal  Rd  .  Sutte  #155 
Bensalam,  PA  19020 

\^'*>IC6«  Wm%  8f¥>  8»Ml»b»i*i  »wbttHo  Ch8fH|8  wIttWMl  rtoltc* 


Policies: 

1-  Wa  acc«ot  VISA.  Ha»lwc«r«  4  CUfi  mCUS^- 
CM«co«tr  -  No  SurctxiTfl*  '  DAYS 

2-  -  Shippif»9  -  any  lt»m  -  Jt  MmBSAlS^ 

•  MIT  ;  lt»ma  - 17 

in FftCE SHIPPING  ONOflOERS OVEfl  tl^ 

3-  COOChargtoltSpworMf 
*  •    PtirchaM  OnMrs  m<j»t  Cm  approrad 

5  -   WMmtftonal  Ord«n  w»M:om*  i«ic«(rt  CanaOti 

6  ■    DEALERS  ft  VAft  ihQUtfllES  WELCOME 

7  -   n«tum>  m  subftcl  to  approvsl  •  ION  rMlockk>g  Im 


'3?3  ON  HEADER  SERVICE  CARD 

LANtek  Makes  LANs  Shine  Even  Brighter  With  Windows 


MA/fe/f  486/33  Super  Station 


•  MAG  PM1448  14"  SVGA  Color  Monitor  (Non-interlaced) 

•  High  speed  SVGA  video  card  with  1  MB 
»  VESA  standard 

•  4MB  70ns  DRAM 

•  64k  of  High  Speed  SRAM  Cache  Memory 

•  Conner  170MB  HDD 

•  Teac  1.44  and  1.2MB  drives 

•  2  serl£il,  1  parallel  pwrt 

•  Focus  101  Key  Keyboard 

•  Dos  5.0 

•  Windows  V3. 1  and  High  Res  Mouse 

486/33  $2,025 


MA/fe/c  486/50  Super  Station 


•  MAG  PM1448  14"  SVGA  Color  Monitor  (Non-interlaced) 

•  High  speed  SVGA  video  card  with  1  MB 

•  VESA  standard 

•  4MB  70ns  DRAM 

•  64k  of  High  Speed  SRAM  Cache  Memory 

•  Conner  170MB  HDD 

•  Teac  1.44  and  1.2MB  drives 

•  2  serial.  1  parallel  port 

•  Focus  101  Key  Keyboard 

•  Dos  5.0 

•  Windows  V3. 1  and  High  Res  Mouse 

486/50  $2,295 


NETWORKING 


Novell  NclWatc  S  Call 

Novell  Lilc  :  node  Suiter  Kit  $  :<« 

Anisofl  LANlasiK  Al  Sliner  KA                                  S  279 

l^Nlek  ARCnel  K  bll  Card   S  59 

LANtek  ARCnel  16  bil -1  in  I  Card  S  89 

LANiek  ARCnet  Pocket  Adiploi   S  195 

Thomai  Conrad  lUOMbps  ARCncl  Cird  S  495 

l^Nlck  ARCncl  K  Port  Active  Hub  %  159 

LANiek  ARCnel  Passive  Hub  S  19 

Novell  Ccmlied  Elhernel  »  bit  Card  J  109 

Novell  CcnifiedEthernel  1(1  bu  Card                              S  i:'' 


SMC  ElheiCaid  Plus  Elite  lj\NEP16E  t  179 

t  Com  X'5n.l-lli-TP  Elhcmel  Catd  -  S  1»9 

l-ANick  Elhcinct  K  hit  lllbasc  T  Caid  $  119 

LANlck  Elhernel  16bil  KIbaseTCard  $  149 

LANick  12  pon  Uibdse  T  Concentrator                           S  M5 

LANiek  K  porl  lllbasc  T  Concentrator  -                           S  445 

LANlck  Elhernel  Pockd  Adaptor  „  $  245 

SsnOpiics  5II4-SI  Fiber  Opiic  Traniiccivcr  —             %  495 

American  Povver  Back-UPS  NK)                                   $  325 

American  Pimcr  L  PS  Monitor  Card  Cable                         S  N5 

C  .Jiirado  ;5liMB  Tape  Backup  Drive                                S  .'25 


TESTED  AND 
APPROVED 

Net^AfcIre  Compatlbte 

Comod  f>«  ««ndOi  of  9n  proOud  hx 
corAgurafioni.  tssi»d  and  opprowl 
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Novell 
Certified 
NetWare 
Engineer 


Wrrr  \o\HI  Gold  .^ui^KMI/rd  Oralrr  jII  uf  our  nniipuit-T  s\-M(-n)s  ^rr  |[K)% 
Mirinullblr  wilh  Nmrll  S<  ()  XEMX  .iiid  ri<  (Xii  In liriii  jI  Mall  mn  hrlp  viiu 
\t\an  jnd  rquip  viMir  nriwutk  svMrm  intliiditiK  ^11  nnrvNin  hjrdkvtrr  jncl 


TO  ORDER  CALL:  1  (800)  462-0436 


•  Technical  Support/Oeneral  Infonnatlon: 
(714)  594-9491 

•  Pu  Order:  (714)  694-6490 

•  SALES  HOURS:  Non  thru  Frl:  7  a.m.  to  5  p.m. 

•  Pricing  is  subject  to  change  without  notice. 


LANt 


30  Day  Money  Back  Guarantee 

(Excluding  shipping  &  software) 
No  Surcharge  on  Major  Credit  Card 
Lifetime  Tech-Support 
One  year  Warranty  on  Parts 
Corporate,  Government,  and  Dealer 
Accounts  Welcome. 

AU  lystemt  are  fully  compatible  wtth  MS-DOS.  OS/2.  NOVELL.  XENIX,  and  Pick.  All  companlei  and  product  namei  are  trademarka  of  their  reapecttve  companies. 

CIRCLE  309  ON  READER  SERVCE  CARD 


'tek  Computer,  Inc. 

661  Brea  Canvon  Road,  Ste  "3.  Walnut.  CA  91789 


I  Solutions 


CONNECTIVITY 


Holding  On-line  Conferences:  Conducting  meetings 
over  your  LAN  File  Management  on  a  Server:  Control 
and  estimate  file  space  requirements. 


Connecting  Macs  with  PCs 

In  the  May  12, 1992.  issue,  you  described 
how  to  link  Macintosh  computers  to 
NetWare,  VINES,  and  LAN  Manager 
("Across  the  Great  Divide:  PC-to-Mac 
Connections"),  but  you  didn't  give  any 
hints  for  integrating  Macs  with  peer-to- 
peer  networks  like  LANtastic.  Is  it  possi- 
ble to  connect  a  Mac  network  to  this  type 
of  system  also? 

David  Coleman 
Atlanta,  Georgia 

►PC  MAGAZINE  Yes  it  is.  A  product  called 
MacLAN  Connect  F/P,  from  Miramar 
Systems  (805-966-2432),  turns  a  PC  into 
a  gateway  between  the  LANtastic  and 
Macintosh  network  environments. 

MacLAN  Connect  carries  a  rather 
high  retail  price  of  $995.  but  you  need 
only  one  copy  to  link  the  networks.  The 
gateway  PC  becomes  an  AppleShare  file 
server  operating  over  the  AppleTalk  Fil- 
ing Protocol  (AFP)  standard.  Physical 
and  logical  drives  on  the  LANtastic  side 
are  available  as  AppleShare  volumes. 
MacLAN  supports  a  mapping  scheme  be- 
tween the  two  different  file  systems,  but 
it's  almost  always  better  to  stick  to  the 
DOS  naming  system.  And  your  Macin- 
tosh computers  will  be  able  to  use  Post- 
Script-compatible printers  on  the  LAN- 
tastic side  through  the  Apple  Chooser 
interface,  just  like  an  AppleShare  printer. 

Missing  Your  Queues 

The  October  15,  1991,  Connectivity  col- 
umn presented  a  tip  from  reader  Steve 
Wike  concerning  remote  printing  in 
NetWare  3.1.  The  setup  seems  like  it 
should  work,  but  the  print  server's  timing 
creates  a  pitfall.  When  rebooted,  a  work- 


BY    FRANK   J.    DERFLER,  JR. 

station  running  RPRINTER  loses  its 
connection  to  the  queue  it  serviced. 
PSERVER,  when  polling  the  print 
queues,  however,  continues  to  recognize 
the  connection  for  a  longer  time  than  the 
node  takes  to  come  up.  RPRINTER  at- 
tempts to  reload  but  PSERVER  has  yet 
to  release  the  queue  and  will  refuse  to 
assign  the  workstation  to  it. 

The  solution  listed  below  uses  the 
RPRINTER  status  command  to  check 
for  a  link  between  the  local  printer  and 
the  appropriate  queue  and  initiates  calls 
for  continual  execution  of  RPRINTER 
until  a  connection  is  established. 

If  we  name  the  print  server  PRINT- 
SERVER  and  make  the  printer  number 
1,  then  AUTOEXEC.BAT  would  con- 
tain the  following: 

IPX.COM 
NETx.COM 

RPRINTER.EXE  PRINTSERVER  1 
CHECKRMT .  BAT 

(The  x  in  NET.v.COM  should  be  replaced 
by  the  number  corresponding  to  the  ma- 
jor version  of  DOS  on  the  workstation.) 
The  batch  file  CHECKRMT.BAT  (pat- 
terned after  an  idea  submitted  by  John 
Gatto  in  the  the  February  26, 1991,  User- 
to-User  column)  is  shown  below: 

ECHO  N   I   RPRINTER  -S  > 

ISPRNTER.TXT 
FIND  /C  "No  remote  printer  is 

loaded"  ISPRNTER.TXT  >  RMTPRNT.BAT 

If  RPRINTER  -S  finds  no  print  device, 
the  text  "No  remote  printer  is  loaded" 
will  be  stored  in  ISPRNTER.TXT.  FIND 
/C  run  on  this  file  will  show  ten  dashes 
followed  by  a  space,  the  filename,  a  co- 
lon, another  space,  and  a  count  of  the 


number  of  times  this  string  occurred.  This 
result,  either 

  ISPRNTER.TXT:  0 

if  a  link  was  established  or 


-ISPRNTER.TXT:  1 


if  there  was  no  connection  is  redirected 
to  RMTPRNT.BAT. 

RMTPRNT.BAT  runs  next,  passing 
ISPRNTER.TXT:  and  the  count  follow- 
ing it  as  the  first  and  second  parameters 

to  another  batch  file  called  .BAT. 

(Note  there  are  eight  dashes,  not  ten 
here;  DOS  ignores  the  extra  two  "file- 
name" characters.)  .BAT  is  shown 

below: 

IF  %2  =  =  1  GOTO  RETRY 
ERASE  RMTPRNT.BAT 
ERASE  ISPRNTER.TXT 
GOTO  :END 
: RETRY 

RPRINTER  PRINTSERVER  1 

CHECKRMT 

:END 

If  the  count  is  1  (that  is,  "No  remote 
printer  is  loaded  "),  RPRINTER  exe- 
cutes again,  as  does  CHECKRMT,  start- 
ing the  cycle  over;  otherwise,  the  print 
queue  assignment  was  successful. 

Many  hardware  and  network  factors 
determine  the  number  of  times  RPRIN- 
TER executes.  We  experience  from  four 
to  eight  retries  upon  rebooting  a  work- 
station. 

Wayne Woogen 
Monmouth  Junction,  New  Jersey 

^PC  MAGAZINE  Someone  resetting  a  PC 
that  was  acting  as  a  remote  print  server 
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Connectivity 


cm  certainly  upset  prints  cqienitioiis. 

We  found  that  it  takes  our  PC  running 
PSERVER  several  minutes  to  discover 
the  broken  connection. 

This  batch  file  scheme  isn't  elegant 
and  it  generates  a  high  level  of  traffic 
on  the  networlc,  but  it's  an  easily  imple- 
mented and  effective  scheme  to  get  the 
print  server  back  into  operation. 

Holding  On-line  Conferences 

I've  always  enjoyed  reading  the  Connec- 
tivity column;  you  have  provided  a  lot  of 
helpful  information.  Now  I  hope  you  can 
help  me  once  again. 

I'd  Hke  to  know  if  there  is  an  applica- 
tion or  utility  that  will  let  me  set  up  a 
multiuser  chat  on  our  peer-to-peer  net- 
work. Our  company  would  like  to  be  able 
to  hold  on-line  meetings. 

Jesus  J.  Caro 
Jersey  City,  New  Jersey 

^PC  MASAZINE  I've  noted  recently  that 
the  business  press  seems  to  have  dis- 
covered the  value  of  on-line  meetings. 

Many  gnnip-dynamics  gurus  are  saying 
that  people  are  more  candid  and  meet- 
ings more  eCBdent  when  people  commu- 
nicate on-line.  They  favor  on-line  discus- 
sions for  certain  brainstorming  and 
productivity  tasks,  even  when  individuals 
and  facilities  are  avail^le  for  face-to- 
face  meetings. 

Since  1989,  Mustang  Software  (805- 
395-0223)  has  sold  an  excellent  product 
called  Brainstorm  that  allows  people 
working  at  client  PCs  anywhere  on  a  net- 
work to  join  an  on-line  discussion  group. 
The  company  markets  many  versions  of 
the  product,  including  one  that  lets  users 
coming  in  over  LAN-to-LAN  links  par- 
ticipate, with  prices  that  range  from  $349 
to  $999. 

Give  it  a  try.  Ideas  flow  freely  in 
networked  conferences. 

He  Management  on  a  Server 

The  hard  disk  on  our  NetWare  server 
continues  to  fill  up  as  people  learn  to  trust 
and  use  the  network.  We've  tried  giving 
pe(q>le  only  limited  amounts  of  file  space, 
and  we've  tried  erasing  files  by  specific 
date,  but  both  solutions  are  very  unpopu- 
lar with  our  users.  Buying  more  hard 
disks,  however,  is  unpopular  with  man- 
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agement.  Is  there  a  software  package  that 

can  help  us  control  storage  space  for  files 
and  perhaps  predict  our  future  needs? 

PmdSortnson 
New  York,  New  York 

HlttilZIRE  FileWizard,  from  Kno- 

zall  Systems  (800-333-8698),  is  a  disk 
management  tool  for  NetWare  servers 
that  helps  you  move  unused  files  from 
your  server  to  indexed  PKZIP  files.  The 
program  also  contains  a  graphical  analy- 
sis tool  that  lets  you  view  the  current  sta- 
tus of  a  server's  drive. 

The  graphs  include  a  bar  chart  that 
shows  the  age  of  the  files  on  a  disk  vol- 
ume, based  on  the  date  those  files  were 
last  accessed  or  updated.  The  Forecast 
Analysis  graph  provides  a  breakdown  of 
the  disk  usage  pattern  over  the  last  year. 
This  graph  indicates  any  change  in  the  av- 
erage amolut  of  space  used  each  month, 
as  well  as  the  approximate  date  youH  run 
out  of  disk  space.  Knozall  Systems  sells 
a  FileWizard  NLM,  and  a  version  called 
FileWizard  Lite  for  NetWare  Lite. 

Ike  iliriHirt  nm  Modem 

I  travel  a  great  deal  and  I  usually  take 
a  laptop  along  since  I  frequently  need  to 
transfer  data  back  to  my  office.  In  air- 
ports across  the  country  I've  seen  (and 

tried)  a  type  of  AT&T  credit  card-oper- 
ated telephone  that  advertises  a  laptop 
modem  port.  Pve  foDowed  the  instruc- 
tions for  connecting  my  modem  to  the 
phone,  but  I've  never  been  able  to  get  it 
to  work.  Do  you  have  any  suggestions? 

Jirrt  Dieter 
Houston,  Texas 

►PC  MMZINE  I've  been  frustrated  by 

those  same  AT&T  credit  card-operated 
telephones  in  Atlanta,  Memphis,  and  Salt 
Lake  Oty.  The  division  of  AT&T  that 
produces  these  devices  deserves  credit 
for  recognizing  that  many  people  would 
like  to  have  a  modem  connection  avail- 
able for  long-distance  calls,  but  the  de- 
signers need  some  lessons  in  PC  usability. 

These  phones  have  a  list  of  instruc- 
tions for  making  modem  connections. 
You  connect  your  own  RJ-U  cord  be- 
tween the  modem  and  the  jack  in  the 
phone,  then  lift  the  handset  and  dial  the 
number.  There's  no  way  to  fool  the  phone 
and  let  your  modem  dial  the  number — 


even  though  many  calls  are  to  800  num- 
bers. When  you  hear  the  answering  mo- 
dem, you  hang  up  the  handset  and  use 
your  laptop's  communications  software 

to  tell  the  modem  to  start  sending  the 
originate  tones. 

That's  how  it's  supposed  to  work. 

I  confidently  connected  nn  Zcos  lap- 
top, put  my  software  into  terminal  mode 
so  I  could  address  the  modem  directly, 
dialed  the  number  for  MCI  Mail,  heard 
the  answer,  hung  up  the  handset,  and 
issued  what  I  thought  was  the  right  com- 
mand to  the  modem.  I  used  ATHl  to  take 
the  modem  off-hook,  but  all  that  did  was 
let  me  hear  the  answer  tone  through  the 
speaker;  it  didn't  fcHce  the  modem  to  gen- 
erate the  originate  tone.  To  make  a  long 
story  short,  1  tried  every  command  1  knew 
with  no  success. 

PC  Magazine  executive  editor  Bill 
Howard,  author  of  the  PC  Magazine 
Guide  to  Laptop  Computing,  had  the 
right  answer:  Send  the  command 
ATXOD  to  your  modem.  The  five  mo- 
dem manuals  I  consulted  said  that  the 
ATX  family  of  commands  is  supposed  to 
control  result  codes  and  none  of  them 
listed  anythmg  beyond  ATXO,  but  the 
ATXOD  command  worked! 

Placing  your  communications  soft- 
ware into  terminal  mode  and  sending 
ATXOD  to  the  modem  forces  it  to  go  off- 
hook  and  issue  the  originate  tones.  You 
should  insert  a  terminal  mode  entry  with 
ATXOD  in  your  software  dialing  direc- 
tory so  you  can  take  advantage  of 
AT&T's  widely  available — but  difficult 
to  use — credit  card-operated  telephcmes 
that  feature  a  modem  port  □ 


NHiwoHK  vowi  ^lunnoiis 

Connectivity  gives  you  practical  so- 
lutions to  networking  problems  of  all 
type*.  Well  pay  $S0  Cor  any  tip  we 
print.  Please  submit  your  letter  on- 
disk  along  with  a  printout.  Then  mail 
your  contribution  to  Connectivity, 
PC  Magazine,  One  Park  Ave.,  New 
York,  NY  10016.  You  may  also  con- 
tact Frank  J.  Derfler,  Jr.,  via  MCI 
Mail  (MCI  ID:  240-2931)  or  the 
LAN  Labs  fax  machine  (904-267- 
1578).  We  regret  that  we  ue  imable 
to  acknowledge  submissiailB  or  an- 
swer letters  individually. 
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:  torn  Saves  a  Bundle  on  SIMMS 
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Epson  EP16000 

2MB  Module.. 

.....  119M 

4MB  Module 

209  00 

Epson  AcMnLiiser 

2MB  Module 

199  00 

4MB  Module 

299  00 

1 1  VacLiic-'  XL 

1MB  Module 

69  00 

Chips/SIMMs 


STANDARD  SMMS 

DRAM 

PARTI 

PRICE 

PARTt  PRICE 

256X1  10 

SI600 

1X180 

54  SO 

14.00 

25^80 

160 

txseo 

4000 

256-70 

200 

1X9-60 

40  00 

256X4  60 

450 

1X970 

4200 

4464  60 

250 

4X9«) 

13500 

4464-10 

2.00 

4XIM0 

130  00 

KIN(;STON 


Convert  your  286  to  a  386 

TheSXNOWWoflBWittliiBy  *sr 

Cor^eW  ECMn  HP  NEC.  AGl 


KIIMSTON  SXNOW  CPU 

20l»«   

2SI«a    


335  00 
36500 


H.Co; 


Orders  1-800-726-2477 

Tech  Support  l-714-833-3.%4 

_        .  ,    .         Information  1-714-833-3222 

ComputerPrOdUCtS  pAX  l-714-833-3389 

1 7922  Sky  Park  Circle  #F  i;<-niuim<Mrni-:  n>..rna»Bi*im3nri 

I  .  1  < 'h.irl,t1li-lihiiicrrnlir  !H  I'Kiri  lUilui  Ml 
IIMIK-.t.AV.:/l4  ll-.l.    IUlH4ilH7H  I  A.\    IHI  I.  U:ril  III 


TERMS 

1  PO%  KCaplM)  from  unveryOM  govvmnwni  aganoei  i  quaMhM  tWms 

2  VlSA,UC>MEX.COO,pre^&appnv«l  PCs  onty,  please 

3  FAX  ordm  acotpM- ifKimalral  onMrs  acotpled 

4  i5\RMlodunglMonmtjm8winwi30  0tys  No  rtltms  after  M  days 

5  No  SoOwart  rekm 

OPKN  ragn  ■ 

WI  IM  NDS      iimiii  ■ 


All  Products 
1(M)%  Guaranteed! 


PURChA  ■  ORDERS  ACCEPTED 

boffl  unlvertnifi  gcvemmtflt  &  quaiilwd  lirms' 
Mcmaliorui  orderi  a  FAX  wdm  KcepieD 


-■rc-jnos*  acTu.H>    s^oc  Cy-^f  odu*!  ChiDi  ana  SiMMf  ''lOt- !'>^  art  ^  ■ -.--r.^- ...  - 

ORCLE  391  ON  READER  SERVICE  CARD 


BOCA  MEMORY 

EXPAN  S 

1  0  N 

IMi  III  U&A  -  S  to  MknMir  Aw  r«*  &wM 

OM 

1M 

m 

*M 

m 

8M 

■OCA  1.  I>r  •■  khnclanal  PS/Il  t  C«i*a>bl« 

$109 

sm 

S27» 

S3M 

54SS 

aOCA  AT.  kv  HI  2N/3N  - 16  &t  SIMM  Vmanl 

571 

Si65 

S246 

5135 

S4!0 

BOCA  AT.  tor  VI 2I6/3M  16  &t  (ORAM  Vn  «ml 

sat 

S175 

S23< 

S345 

5430 

aocA  n  lor  111  PC.Tr  c<nfi,b,  i  PS/;  7s  1 30 

S9< 

S135 

Si7! 

LOWEST 
MEMORY 

PRICES 
BEST 
SERVICE! 


ORAM 

IMagll  70 

$4  50  25(1170 

SI  !0 

1M»(X1  10 

54  25  25(1180 

SI  20 

1  M«9 1 4  10 

$21  SO  256X1100 

$1  20 

256  X  4.70 

54  05  2S(X1I20 

$1  20 

256  X  480 

S4  00   64  X  4  in 

$1  45 

256  X  4-100 

53  85  64X180 

SI  X 

SIMM/SIPP  nsX  NOIM  PROCESSOR 
UPGRADE 


1M<(X6^(0  $40 

IM.t>»IO  $3( 

lMa(X>^(0  S16 

1  M»gl».10  53! 

4M«|>».;o  $150 

4M.9XMO  $145 


LASER    PRINTER  MEMORY 


LAPTOP  MEMORY 


Hooa. 

1M 

M 

Hooa 

111 

M 

w 

4M 

P«»«i~c«*W«4S0, 

a 

"» 

•I 

IN 

Hi 

119 

PHnfK44S0 

119 

HPIP.  in.  BIO.  IP 

7S 

139 

175 

Pwmilic  4410/4430 

IIS 

149 

179 

m 

Hhtoi 

79 

I2S 

179 

239 

■  ™- 

TothbPwbMfl 

95 

in 

IH 

K 

129 

IM 

en««Ui!4 

105 

132 

165 

199 

EPMNEniWO 

109 

149 

I7» 

123 

155 

EPWNACTLjmiII 

lOS 

131 

199 

2>SIS1 

TIM«nlMK/PS 

65 

IK 

195 

260 

C8««IJP'ail.RT 

75 

IIS 

1)9 

PKiunlUIPI-MM 

U 

IH 

199 

R 

III 

- 

AM46l9/46t9C 

•9 

119 

1750  5) 

ONMO/nO 

99 

l» 

IfS 

199 

aM403« 

79 

Its 

189 

OMtWM 

iM 

9larU«4 

Itf 

IM 

»i 

AMhLM««Mw 

Its 

NECSIIiMWTMr90 

199 

Skm  JOSOOPS 

e 

»irpjn500.E.H.9700 

119 

339  <iS) 

3M 

TOSHIU 

IM 

at 

IM 

m 

riOOa'200D/22X- 
S(  LE.»  SXSE 

150 

5229 

3S« 

ri20ox£.rieoc 

129 

73100  SX 

129 

coiiPAO  in  36(1/20 

l» 

C0I4PAI 

)II128( 

IN 

-liS- 

TITrm 

MM  2000 

$ioa 

ASTPt«i 

Euc  Notatooli 

!!' 

Plnuia«cCri70.270.370 

IS 

$1S0 

SlaipPC-l220)MahNli 

$119 

NECPn>SM«l2a(:3WSl/l( 

ieiiiL4osx 

$125 

S215 

CAUfOROTHCTLAT 

ropiuoi 

XISK 

Tosra 

J 

D09IT  REPUCt  YOUR  SVSTEMi 
UPCRAOC  YOUR  2M  TO  A  3MSI  WITH 
KINGSTON'S  smwH 
20  MHi  Acnliolor  S399 
25  MHi  Acoltrxor  S339 
An4aM  hx  IBM  PS'2  li-Ttt  XJTtt.  SO. 
S0Z.60inl»talV>IISMAT2Wc<»rv<tkW 


I40K  UPCMN  m  n 

XT  »M  (4K  on  Motti«>bo<i4  STS 
XT»i(ti2SCKi>nMo(lMrbOH<  .  .  .  SH 
XT      5l2Kon  MoDwrbiad  -  SM 


nia 

COMNnHITOAZM 

OrM  Tmy  Tuito  l|>jr>dMXrio  7W 

•  MMil/JCW  -  sm 

IJMHil/JC«i<...   $23* 


IM  ftit  HMD  MHVU 
POR  HOD  BO1  502 

\nARWtmAtm 

SmtOtmlaiini^   $]N 

MMBIOC./conMic  SSI] 

109MB  IOC  •/oonMlv    SS5I 

]«Me  IDC  ml  (»iMi«  ^.-9m 

2400Bd.tTlam«IMIr>rlr_...  $5] 

2400  M  Eitom.1  WiiHf  rS 

8(00  U  kumal  Cir«<al   SITS 

Mennxr  9«00  FAI/2400  Mg^ 

•/MNPSIM.Sv((Rm»<i)  $105 

kitaim*  9(00  FAX/2400  ModM 
WlltlP9IPodalHo(»iO  SI91 
■OCAM3400WWH  V42  $M 
aOCAU240C>/MM>S  V42  $1tS 


ICtaiMTIM 

100%  Pwloniuflcl  BoMt 
SI2KMM.  IOi4i7«RES 

nsirM 


■mil  Hill 
■GCBZIZ9 


I  XT 


W(9l  Dig.  Hwd  Coil  WiHi 
XlTM  Sothnra.  NEW!  Wrtti 

6  IM.  w»nifity...91  7S.M 


.$I9( 

80317.20  

 SIN 

803(7  25 
803r33 

 SIM 

S209 

80317  40 

S>U 

803(7  SXI( 

S1I9 

80387-9X20... 

 SI  29 

nOKVUCMI 

PMo  QuaMy.  33.76a  Colon. 
IWBRAM  tlSt.M 


■ 

MvTuI  •!/  MNP5.  .tut 

IMBTr^ail 
SinPirrfaOCH 

23(K  Oda  _  - 

S.5 

Wf  MockiMnnrylgrM.IL 
A»pl*/MAC.  AST.  AT4T. 
Cofl^eq.  DEC.  Dan.  Epoon. 
£**roi.  IBM.  M4gnavoii 
NEC.  P*elur4  B«'i, 
PanUVfiiC.  Shtrp.  Sun, 
Teeh'ke.  T1.  ZoniHi  and 


1800]  332-3778 


IIM 

IIM  1 

iinai 

PS  ;  Mom  502 

2WB  SIMM 

6450604 

PCSMI270 

PS  2  Uo<)»  S5SX  6SSX 

IVBSIMW 

6450603  . 

PCSMIITO 

2M8SIMM 

....MSOMM  

PCSM1270 

4VB  SIMM 

(7H977 

PS  2Moa.i  70  E61.  70-061  70-121 

1MB  SlWM 

(450603 

PCSMII70 

2WBSIMM 

M50604 

PCSM1270 

COMPAQ 

CtMPkf  i 

MnH( 

3(6N  386I.20 

IWB  SIMM 

1I866S  001 

PCSMIITO 

..iiMa»«)i 

PCSMI370 

4MB  SIMM 

118690  «)1 

IX:SM14S5 

ZENITH 

zanH  8 

iini.V 

3M  20  366^5 

39&I] 

IWB  SIMM 

ZA1600  WE 

PCSMIITO 

4MS  SIMM 

ZAUOO  ME 

PCSMI45S 

Intel 


7t-n 

PCSMIITO  . 
PCSMI270.. 
I  PCSMI4H.. 


..„.S7S 

...$n* 

...$20B 


BinHWWftlf  IHflPTTflllT 

IMS  PCSMIITO 

2M8  PCSM1 770 

i  4MB  _  PCSM14S5  _ 

I  ,  ■  Ffv«  y««r  warranty 


72-PIN 
SIMMS 

■  100%  COKIMlibll 

ntnory  from  thf 
irmnur  ol  DHAM 
md  Hi<  InUI 

■  ImprovM  Mlhvaf* 

ptrfonwico  of 
hundrada  ol 
applicalloAa.  pli« 
Windom  and  OS/2 

■  Eaay  inaMatloii - 
jutt  plug  Into 
nothorbotrd 

■  Awartf-ariflmng 
bitil  KdMlcal 


INTEL 
lOSaMI 
n3«T-20 
a03(T.25 

aoaiT-u  

a03(7-SX1« 

wsansm  .. 

R13«T.SX2S 

aO^BT-XL/XLT 

(04aTS(.20 

lltpAa4  


$223 
SJ23 
$223  I 
S3» 
5I2»  1 

$I4S  I 

sta  I 

..SM 

SAM  ' 

SMS ! 


CALL  FOR 
CURReNT 
CPUPRKXS 


Access  Computer  domnanents.  jnc. 

(214)380-5943  •  FAX:  (214)  380-2359 

P  C  Boi  797103  •  OolM.  Taiaa  7S379  •  Offin  Houra:  9 .  6.  Man  .  Fri.  CST 


*  SMKQAVSHmiC 

«  AUPKOUCTSUSEA 

•OTALLASIE 
4  FKtnCM  SUPPORT 

*  NO  auPCHAACC  OW  V8A/MC 


All  iTCfMry  rf  Mw  and  tuiiy  fjtmHtti  hv  f«t  (31  y%tn  Mtaugh  wt  amol  | 
oonp«lib>l<t|r.  wo  Ni  I  Qitdty  rtpiaco  any  d«t*ct  «•  tem  f«lvi*d  w  tiifl  MhMn  (t  9  4ff*.  Thmn 
a  15%  rMtockxig  Im  on  any  non  itHct"i%  tan.  and  ai<  mkrm  Km  a  fMA  I.  Chf 
pt<e»t  do  chanfa  otlan,  and  ntty  chang*.  u(i  «  down,  wftfioul  notm.  Wa  oNar  a«ma  tfay 
■hippirtf  r4  UPS.  Fwtorkl  l^nft  «td  U  S  Mail  □  day  ^  owmgM  d«l>«*ry  Miiabia).  Wa 
accspl  Mavtorcsrtf.  Via.  C  0  0  and  |K«pa  d  ordwt  Hat  torma  ara  ava.iibia  to  atfieo't. 
govanwwntai  agvnc     inttkjtona  and  qualif ad  Itrma  t»iti  P.O.  ValtfM  pricmg  awiiaM*. 
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Cl: 


MEMORY 

Guaranteed  Lowest  Prices!     Lifetime  warranty! 


SIMMs  with  lull  9  chips,  not  3  chip4'  ■  IBM  PS/2 


V'.'  '      ,'■      '  ■  .  fAjgnn  (<idd  '.  ■  '  ■ 
I  Megabyte  «  9  70ns/S38    80ns/S36  I00fis/S35 


COMPAQ 


Mem  expansion  txwcn  for  Des*Pro  386/?0e/  ?St- 
wim  2  empty  !io<s  for  e«he»  IMor4Umo()uin 

IMboara/SI  r9  4M  00*0/5255 

Acwinonai  modules  IM/S74  4M/$I84 
DeskPro  284N.  3a6j»i.  396SX/20/25/25S.  486/33M. 
486^251*  1 6M.  Systemp<oLT.  386/25S.  48(.SX/25S, 
PorUblr486<:  IM/SS4  2M/S94  4M/$I69 
DestPro 38A/33/33L  486/25/33U  Sysfto2M/$l  19 
Oes«>ro384S/l6  1M/S70  4M/SI69 
Sl.r/2B6  I NVS89  4h4/S329 

SlT/386/20  1M/S79    2M/SI29  4»VSI99 

Ue3a«$/20  IM/Sn9  4M/J279 
l;eLle/20/25     2WSI99    4WS279  8M7S589 


P7S6/I2  386W/20/2V2SC      IWStO  4M/SI69 
n  3a6W/l6/20.  3S6/2V33/33T/33rE  &  CutxJMrd 
IM/S57      2M/$99     4M/$I69  SM/S337 

/ VV.  •UMmewafnnfyf 
•  Free  tecti  tupporti 
Z-RAM     '  •Fo—Kjwboardt 

The  last  wtxd  in  menxyyl 


Model  502.  5(M)2I.  55S)t  60041/071  £61.  65SX. 
70.  121.  161.  Poftatile06l.  70031.  121 

IM/S49  2M/S84 
55SX.  65SX  55Li  65LS  |and32Pit  IMafdJ  4M/SI69 
Expansion  ooards  fof  ai'  70  and  80  models 

1 4M  max  1*/  2M/S299,  1 6M  max  w/  4M/S395 
Expansion  tjoard  toe  moOets  50.  502.  55SX.  65SX 

*iin  0M/S199     2M/S269  4M/S349 
Modules  lot  above  board     2M/$a4  4M/$I69 

70,  35SX.  3515,  40iX  P75  90,  95,  Laotop(.405X 

2M/S95    4M/Sr57  8M/S349 


I1000SE  TIOOOXE  2  Megabyte/Sl  19 

TIOOOLE  2M/SII9      4WS299  8M/S459 

T1200XE.  T3100SX,  T320OSX/C  2M/S99  4M/S169 
T2000.  T2000SX.  T2000SXe.  T2200SX 

2M/S1I7      4WS2I9  8M/S389 
T5I00  T5200.  T5200C  TeSOO  2M/S99 


SupersPcxT  286y^/5X/S»mline  IM/S105 
2  386/20/2S/33/33E  IM/SS5  4M/SI74 


BochRAM  bo^rtds,  Hll  LIM  EMS 


XT.  8-bit easy  pftjgnn  IM/SI49  2M/SI99 

AT  Plus.  SII\4M  |8Me  cap  I  2M/S 1 85  4M/S265 

AT  I/O  ♦  |w/  set  i  par  ports)  V,  S 189  4M/S269 

30CJBW  McyK  J7  Irj- Pyi  J,'^,-SI.'i.  4M/S295 


Lriscr  MciTlory     loO  comp.inijii 


H  P  LaserJet «.  lO.  IIP.  m  ana  inD 

IM/$80    2U/SII4  4M/SI75 

ISM4OI9/40l9e    lUrSSS     2VU$I34  4M/SieS 

Pan  4420/501       IM/SB8    2M/Sr28  4M/S208 

for  386SX  16/598  3865X20/5118  386DX  1 6/598 
3860X25/5158  386DX33/5I78  386DX40/5I98 
For  an  286  computers  595  t-Ow-power  for  laptops 


INTEL  Snapm  386  S399 


Math  Coprocessor 


Easy  plug-in  accelerator  for  your 
286  PC  From  AMD. 
Lifetime  Guarantee! 


$4999 


Printer  Buffers 


Add  a  32K  txjffer  10  yout  pnnier  ana  free  yixjr  computet  ftx  importani  worki  Holds  atxxit  32  pages 
Easy^CHnsiall  TENEX  Duffer  chip  just  plugs  into  a  socket  waiting  inside  your  pnnter  Thousands  sold' 
Five-Vear  Warrantyf  Huge  Savingsi  Easy  instructions  included  Satisfaction  guatanteedl 


PrinHSOniC  J?K  only  39' 


ForlO(4>l  124.  1 1241.  1123.  1180.  II8O1.  I092i.  1191. 
1524.  1595.  1624.  1695.  2180.  3l30pnnters 


For  all  GSX- 1 40  and  GSX- 1 4  5  printers 


StHT  MiCroniCS        32«  only  (,')'' 


for  NX  1020/2420/2430  and  XB-2420/2425 


Camputmr  ExprBss 


U  S  iMtpping  &  rwKJlMTg  S5  00 
P  0 1  i  dea*e^  wrtcome 
Prices  &  ^ailaMity  may  vary 

56800  Magnetic  Drive 
MishdWdka,  IN  46S4S 


No  fee  for  Visa.  MC.  AfDertCitn 
Express  and  Discoveff 


lull  Iriv 

.  S  \  <>:  (  .m.lil.1 


1-800-776-6781 


FREE:  10*  Anniversary  Catalog! 

Call  now  for  your  free  TENEX  catalog  with  thousands  of  PC  upgrade  ideas 
at  terrific  savingsi  Celebrating  1 0  years  of  total  customer  satisfaction!  We 
have  SZmillion  in  inventory  and  over  500.000  satisfied  customers 


Intcrnatioiml:  219-259-7051     FAX:  219-259-0300  P4D 
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DON'T  GIVE 
MONEY  TO 
STRANGERS. 


Before  you  give  to  a  heart  organization,  make  sure  it's  one  you  trust:  The  American  Heart  Association. 
Since  1924  we've  sponsored  lifesaving  education  programs  and  funded  $900  million  in  research.  Others 
may  copy  us,  but  they  can't  hold  a  candle  to  our  heart  and  torch.  To  learn  more,  contact  the  American 
Heart  Association,  7320  Greenville  Ave.,  Box  20,  Dallas,  TX  75231. 

You  can  help  prevent  heart  disease.  We  can  tell  you  how. 


American  Heart  Association 


This  space  provided  as  a  public  service. 


Wkidows  3.1, 
Plus  2. 


ISBN  l-%276-0OT-2 
Price  $27.'W 


i 


ISBN  l-5627(>milt-l 
Pri«  »4.W 


Microsoft  Windows  3.1 
plus  tvvo  new  books 
from  PC  Magazine  and 
POComputing  zdd  up 
to  smarter  computing 
and  new  heights  of  pro- 
ductivity— ^whatever 
your  skill  level.  The 
world-renowned  exp)erts 
at  PC  Magazine  And 
PC/Computing  share 
their  insights  in  these 
two  exciting  books,  both 
written  fresh  for 
Windows  3. 1 . 


PRESS 


Available 
at  fine 
bookstores, 
or  call 

1-800-688-0448 

ext.  1219 


Nee   ATI  Technologies    Diamond    The  Complete  PC 


WINDOWS  WHOLESALE 
SUPERSTORE 

(Dealers  Only) 

Great  deals  on  hard  to  get  brand  name  products. 
Deals  like... 

NEC  CDR84  CD-ROM  drive  $380 
ATI  Graphics  Ultra  w/mouse  $299 
15"  Monitors  from  $529 

17"  Monitors  from  $1025 

We  have  a  wide  selection  of  top  quality  name 
brand  products  at  great  prices,  call  now  for  more 
information.  Dealers  call  for  quantity  pricing. 

Computer  Index  Company 

(818)814-3391 


Memory  Products 


Motherboards 


ORCLE  163  ON  READER  SERVICE  CARD 


Controller  Carcl> 


CIRCLE  349  ON  READER  SERVICE  CARD 


555 


OVER  20,000 

SATISFIED 

CUSTOMERS 

■HIGH 

RESOLUTION 

PRINTING 

■PRINTER 

SHARING 

■POSTSCRIPT 


Laser  Printers 
Enhancement 
Is  Our  Specialty 


FULL  TECHNICAL  SUPPORT 


■HIGH  VOLUME 
PRINTING 
■FULLUNE 
OF  MEMORY 
UPGRADES 
■CARTRIDGE 
CUSTOMIZATION 
■PLAIN  PAPER 
FAX  DEVICES 


HIGH  RESOLUTION  PRINTING 


LaserMaster  WinJet  800  and  WmPrinler  800  bolh 
specifically  designed  to  pnni  high  resolution  (BOOdpi) 
PostScript  in  Windows  3  X  A  powerful  exceptionally 
last  solution  lor  all  high  resolution  applications 

WlnJeiaOO— U  ll/IID/lll/IMD  only   $685 

WinPrinterSOO  $1,585 

■  Bllndl[>g  Print  Speeds 

■  High-Resolution  PostScript  Output 

HLm  rLASER^iusmr 

*  *         -*    e  O  I*  »  C   «    •    T  I  O  M 


DESKJET+  500  500C 


Memory  upgrades  and  variety  of  Multi-Font 
cartridges  available. 


MEMORY  UPGRADES 


Available  for  most  Laser  Printers!  Every 
board  pre-tested  with 
lifetime  warranty. 


FONT  CARTRIDGES  SOFTFONTS 


Pacific  Oats 

25  in  One  Lowest  Price 

Complete  Font  Library  (PCL5)  $259 

lO  Engineering 
SC2SC3(PCL5)  CALL 

UOP 

Turbo  25  $149 

Misc.  Fonts 

Fonts  on  the  Fly  $99 

Adobe  Fonts  Collection — Complete  library 
available 


POSTSCRIPT  ENHANCEMENTS 


Ull  only 

Adobe  PS  »  FREE  Type  Cartridge  1  or  2  $238 

Pacific  Page  ll  and  ll/XL  (New)  CALL 

LJIIPIIIIIIP 

Pacific  Page  P.E  $289 

P  E  lor  Macintosh  .'  $459 

RE.  XL  High  Speed  with  ?MB/4MB  CALL 

UDP  TurboScript  Cartridge  $249 


PRINTER  SHARING  DEVICES 


Wide  array  of  solutions  avail-  _ 
able  tor  printer  sharing  needs  .^^t^^^ 
Laserplex  '^^^^^^P 
2i)6K  memory  slandard.  T^^^^ 

upgradable  lo  1  25MB  at  ^Sij^r 

n5Kbaud 

Model  50  -  4  ser   1  par  $285 

Model  80  -  8  serial  .$365 

ASP  ST  1200  •  1?  serial,  up  to  4MB  CALL 

Logical  Connection  CALL 

Buffalo  Box — fi  in,'?  out  par  /ser   1  pnr  CALL 

L.  -t.  •,L^  :n  Ti^v  $59 

t- V.        V   $72 

■  '  1    .  It.,  lor  LaserJet  IIP/IMP  $137 

Large  Capacity  Feeder 

ItUO  Sheel  Feeder  $469 

?bQ  Envelope  Feeder  „  „  CALL 

JetFax— Stand  Alone  Plain  Paper  Fax  (1MB) 

The  best  m  its  categoryi 

JelFsKl— Receive  only  (1MB)  $435 

JetFax2— Sendfteceive  ( 1 MB-4MB)  $645 

ASAP  Fax— Send/receive  (1  2MB)    _4485 

ASAP — Ai,;(in',i:ic  Rione/Faxj'Modem  Sv/itch 
TF333TF55S  (PC  Mag.  Editor's  Choica)  $119/$139 

PrintCache  3.0— Fastest  printing  buffer..  $99 


MISC  HARDWARE  &  SOFTWARE 


Both  for 

$228.71 

A  $744  Value. 


HP  LaserJet  II  PostScript  Cartridge  from  Adobe  plus  and  Adobe 
Type  Cartridge  and  Adobe  Type  Manager  (a  total  of  53  typefaces) 


ProTraoer' 


e  lni|«<  PrmlH/lloner 

■Generates  impressive  A. 
B,  and  C  size  output 

■  Low  cost,  high  quality 
alternative  to  large  format 
laser  printers,  pen  plotters. 
IHigh  quality  360  dpi  output 
•  C-size  drawings  in  just  5 
minutes:  B-size  in  2 
minutes:  and  A-size  in 
1 7:  minutes 

■  Plots  on  all  common 
media  including  plain. 
tx>nd.  or  plotter  paper,  and 
velium 

■  Optional  high  level  graphic  language 
emulations  including  HP-GL  and 

Postscript  ORCLE  125  ON  READER  SERVICE  CARD 


CALL 
FOR  LOWEST 
PRICES 

GO-day  money  back 
guarantee 


PACIFIC  DATA 
PRODUCTS 


CALL  THE  LASER  PRINTER 
ENHANCEMENT  SPECIALIST 

1-800-747-HPU 

(1-800-747-4755)  Call  for  your  FREE 
DH  Systems  Product  Guide 
1940  Cotner  Avenue 
Los  Angeles.  OA  90025 
(310)479-4477  FAX  (310)  478-4770 


LOWEST  PRICE 
GUARANTEED 

■  •  Ijfl  CREDIT 
 SHlPtilENI  ON 


VIS* 


systems 


'iTEE  IrasA  fo'  opened  soltme 
:nt  01  shipping  oi  iiandlmg  All 
■  aaompanied  by  a  letuin  material 
Prices  are  subject  to  ctiange  wttiout 
.ACCEPTED 


Miriam  liskin, 
PC  Magazine, 

and  FoxPro  2.0. 
Three  Pros, 
No  Cons. 


MlN  \-S<,l:i>-0iS-6 
Price  S39.95 


Miriam  Liskin,  PC 
Magazine,  and  FoxPro 
2.0.  They're  all  recog- 
nized as  the  very  best  at 
what  they  do.  Now 
they  have  teamed  up  to 
deliver  PC  Magazine 
Programming  FoxPro 
2.0,  one  exhaustive  vol- 
ume that  covers  the 
FoxPro  language  itself 
and  the  practical  skills 
you  need  to  take  your 
applications  from  first 
vision  to  finished  prod- 
uct. Concepts  and 
techniques  are 
explained  in  plain 
English,  and  are  backed 
up  by  one  disk  full  of 
sample  forms,  pro- 
grams, and  databases. 


PRESS 


Available 
at  fine 
bookstores, 
or  call 

1-800-688-0448 

ext.  1215 

e  1992  Ziflr-Oavis  Pica 


ORCLE  1 25  ON  READER  SERVICE  CARD 


Solutions 


PC  Magnet 

Acronyms,  Emoticons,  and  Lurkers:  What  are  those  strange 
capitalized  abbreviations  you  see  on-line? 


BY    ORVILLE  FUDPUCKER 


BTW,  what  are  these  often  puzzling 
groups  of  characters  scattered  through- 
out the  messages  you  read  on  PC  Mag- 
Net,  ZiffNet,  CompuServe,  and  BBSs? 
Trying  to  figure  out  what  the  author  is 
saying  can  sometimes  be  a  real  PITA; 
OTOH  the  meaning  can  often  be  gleaned 
from  the  context. 

The  technical  term  for  these  gems  of 
brevity  is  acronym,  which  is  defined  as 
a  word  formed  from  the  initial  letters  of 
each  of  the  successive  parts  or  major 
parts  of  a  compound  term.  Some  acro- 
nyms have  passed  into  the  language  and 
are  now  ordinary  nouns.  Radar  started 
life  as  an  acronym  for  the  radio  detection 
and  ranging  devices  that  were  developed 
around  1943.  Science  fiction  writer  Rob- 
ert A.  Heinlein  made  TANSTAAFL 
(fhere  ain't  no  such  fhing  as  a  free  /unch) 
famous  in  one  of  his  novels. 

The  abbreviations  are  not  designed  to 
confuse  you.  Some  came  into  being  in  the 
days  of  Morse  code,  where  brevity  was 
a  virtue.  Others  came  from  busy  people 
with  hunt-and-peck  typing  skills,  some 
from  the  jargon  of  a  particular  field,  and 
some  simply  as  savers  of  bytes  and  time. 

Another  acronym-tumed-noun  is 
snafu,  which  was  coined  by  Morse  code 
operators  and  means  (in  polite  company, 
at  least)  "situation  normal — all  /ouled 
Mp."  They  are  also  credited  with  FU- 
BAR:  /ouled  up  foeyond  all  recognition. 
FUBAR  is  sometimes  written  as  it  is  pro- 
nounced— FOOBAR — and  used  as  a 
sample  program  name,  such  as  FOO- 
BAR.TXT,  FOOBAR.MSG,  FOOBAR 
.EXE.  or  just  FOO.BAR. 

Some  acronyms  are  even  good  to  eat. 
The  TSJD  is  a  7"exas-size yelly  donul  from 
a  bakery  in  beautiful  downtown  Piano, 
Texas.  It  has  become  the  official  dessert 
of  many  sysop  (system  operator)  gather- 
ings around  the  country. 

Acronyms  and  abbreviations  are  not 


bad  in  themselves  but  can  block  commu- 
nication if  overused.  Some  common  ones 
around  ZiffNet  are  BTW  {by  the  way), 
BBS  (bulletin  froard  system),  PITA  (pain 
m  the  "anatomy"),  ROF,L  (rolling  on 
/loor,  /aughing),  OTOH  (on  rhe  other 
/land),  lANAL  (/  am  not  a  /awyer),  lAC 
(in  any  case),  OIC  (oh,  /  see),  FWIW  (for 
what  /t's  worth),  FYI  (/or  your  mforma- 
tion),  IMO  (in  my  opinion),  and  IMHO 
(in  my  /lumble  opinion).  Rarely  is  the  au- 
thor humble  in  this  case. 

People  often  have  problems  with  a 
program  or  equipment  because  they 

Message  ivriters  can  use 
<g>  or  <grin  >  to  mark 

a  joke  or  to  take  the 
sting  out  of  a  sarcastic 
comment  on-line. 

don't  RTFM  (read  rhe  "friendly"  man- 
ual). FWIW,  the  acronym  TSR  (tewn\- 
nate  and  stay  resident  programs),  DOS 
in  the  context  of  machines  (there's  an- 
other one!),  and  the  description 
WYSIWYG  (what  you  see  is  what  you 
get)  for  desktop  publishing  (sometimes 
referred  to  as  DTP)  are  just  about  stand- 
ing on  their  own  now. 

The  CompuServe  forums  used  to  be 
called  Special  Interest  Groups,  and  some 
still  have  SIG  in  their  names,  such  as 
AVSIG,  PRSIG.  MIOOSIG,  TRAVSIG, 
LAWSIG,  and  MEDSIG.  In  the  early 
days  of  CompuServe,  the  programmer/ 
project  number  was  a  PPN.  This  evolved 
into  today's  User  ID,  which  many  still  re- 
fer to  as  a  PPN. 

One  of  the  problems  with  using  this 
faceless  electronic  media  for  the  conver- 


sationally written  word  is  the  lack  of 
voice  inflection  or  body  language  that  is 
normal  to  conventional  conversation. 
Message  writers  often  use  symbols  to  de- 
note their  feelings  in  a  message.  Some- 
times they  use  a  word  or  a  letter  inside 
of  brackets:  for  example,  a  <g>  or  <grin> 
to  mark  a  joke  or  to  take  the  sting  out 
of  a  sarcastic  comment.  Some  writers 
seem  to  be  enamored  with  angle  brackets 
and  their  messages  are  full  of  <smile>s, 
<shrug>s,  <smirk>s,  and  <sigh>s. 

Icons  are  pictorial  representations, 
such  as  a  trash  can  icon  on  a  GUI  screen 
that  represents  file  deletion.  (What's  a 
GUI?  That's  a  graphical  /<ser  mterface, 
used  by  computers  and  by  such  programs 
as  Windows,  OS/2,  and  GeoWorks.)  An 
emoticon  is  an  eworional  icon,  or  a  picto- 
rial representation  of  the  emotions  of  the 
moment.  These  are  most  commonly  cre- 
ated on  one  line  using  the  symbols  on  the 
keyboard.  Humor  is  often  denoted  with 
the  smiley  face  :  - )  which  is  more  obvi- 
ous if  you  tilt  your  head  to  the  left.  Varia- 
tions on  this  are  the  sad  face  that  occurs 
after  hard  disk  failure  :  -  (  or  the  no- 
smile  face  :  -  I  which  can  denote  puzzle- 
ment— or  tongue-in-cheek  :  -  J  or  the 
raised  eyebrow  ;  - ) . 

Many  forum  members  never  enter 
into  the  conversations  or  leave  any  mes- 
sages. They  are  referred  to  as  lurkers. 
This  is  not  a  derogatory  term  at  all,  but 
simply  a  reflection  of  their  silent  activity. 
If  you  see  an  emoticon  or  an  acronym 
that  you  don't  understand,  just  put  up  a 
message  and  ask  what  it  means.  You  will 
make  a  multitude  of  lurkers  happy! 

For  more  information  and  a  list  of 
many  emoticons  and  acronyms,  go  to  the 
UTILFORUM  Library  1  (General  Infor- 
mation) and  download  ACREMO.TXT. 
You  may  find  this  a  genuinely  useful  file 
for  on-line  communications.  TTFN  (/a-/a 
/or  now).  □ 
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SuperStor 
2.0  577 


InslatI  SupcrSiitr  anil 
double  or  iripk'  itic 
capacity  (il  yt>ur  hjrd 
disk  cfftirltcNst) , 
SupcrSlor's  djcj  com- 

hackgriHind  :ind  is  so 
faM.  il  aclually  im- 
proves ihc  pcHoriiuncc  of  iiuinv  of  ymr  appli- 
cations.  Us  universal  data  exchange  Icalnrc  even 
alttiws  compressed  llopptes  lo  he  read  b)  oiher 
non-iHwnptcsscd  sysiems, 


mCRO^ss 


DISK  DRIVES 


Teac1.44mb5.25"  $59 
or  1 .2mb  3.5  Floppy  Drive 

(lenuiiK:  IVaL'  Ljuality  at  a        t-aslMiero  price. 
iheM."  hi^-h  tlenstiv  lloppy  dnves  also  rvad.  wnic  & 
fumul  low  ilensiiv  tl»ippy  disks.  Thcs  work  jra-at 
with  all  tim-  2Ht\  1W>  & 
4X6  compaliblcs   1 .44 
inb  ^.y  drive  includes 
mounlini:  kit  and  bra*,  ket 
Fur  rails  for  1.2mb  ^J*^ 
drive,  add  S5. 


disks.  Thc>  work  jra'at 


Adobe  Illustrator  4.0 
$359 

lllustniKir  4.1)  for  Windtms 
brings  unprecedented 
design  &  illustration  nower 
10  the  PC    It  includes 

K review -miKie  editing.  24 
it  color  support,  and 
incredible  lexi-handting 
features.  Ideal  for  the  n>oM 
advaiKixl  desktop  publish- 
ers. Adobe  Illusiraior  for  Windi>ws  includes 
Adi>be  Sepuralor  and  .'\dohe  r>pe  M;iiui:er  with 
40  fonts.  Upgrade  fn>ni  Li>in[>eiiii\e  j;r.ipbics 
soflwaiv  fiirjusi  $17') 


FastData  PowerWin  VGA 
S109 


Run  Windows 
six  limes  faster 
than  ordinary 
VGA!  This 
Imb  VGA  card 
features  an 
ET4tHH)  accel- 
erator chip,  maxi 


1 

.md 


standard  16  hit  ISA  compatibility.  It  also 
includes  a  Sierra  RAMDAC  chip  which  allows  it 
to  do  .12.768  c.ilors  at  the  800x6rt» . 


NEC  CD  Gallery 
$559 

il  uhiilo 
CI)  M'l-up  _ 
line  Itiw  price  | i^j 
Includes  NIX 
rr)R  <h  Km 
CD  player,  a 
pair  nC  aiitpli- 
ricd  •.(Vakcrs. 
slcri'ii  hcadplHino  aixl  XT/AT  inlcrfacc. 
.•\Kt>  includes  (irnlier  Hleclrnnic 
I:ne>clitpedia.  Time  Tabic  ttf  HisKiry. 
Wiirld  Alias.  TIMI-  Almanac.  Nalitmal 
Gcoeraphic  Maniniels.  (Ircal  Cilies  of 
Ihe  World.  aiKl  Hatllc  C  hess  CD  s 

C[>flOM  HW  &  SW 

Artshow  by  Corel  159 

BaWeChess  or  Carmen  SanDeigo  45 

Book  d  Mammals/  Encydope<fa  .49/69 
MS  Bookshell.  Slat,  Pack. 

Hitachi  Ext,  680mb  M  449 

Pirviade  Internal  CO-Rom  w/Atlas.  .379 
Pinnacle  Eittemal  CO-Rom  w/ABas ,  ,319 

Soundblasler  Pro  wl  Int.  CD  Kit  559 

Sonylnt,  CDDnveKit  349 

WorW  AUas  &  Consultant  99 

MS  Multimedia  Beethoven  55 

MS  MultmedB  Bookshelf  125 

WortdABasof  U  S  AUas  45 

Seagate 

130mblDE  Kit  $339 

IDR  per- 
•  ^  lormance. 

hip  1.(0 
in  c  p  a  h  y  I  e 
capacity. 

  l*>ms  access 

"X'^^^^T  lime  and  .S 
m  b  p  s 
transfer  rale 
make  this  a  ureal  buy.  Conlroller, 
cables  and  rails  are  included  lo  make 
inslallalion  fasi  and  eo-sy. 

Colorada 

DJ-10  40-120tTti  Inl.  Tape  199 

DJ-20  80-240mb  Inl.  Tape  259 

External  Kit  W/AB11  99 

Die 

6280  ESDI  16bilHD/FDCont  119 

6280-151  24mbit/sec  transier  rale  ...169 


HARDWARE 


PRINTERS 


COMPUTER  BOOKS  25%  OFF  PUBLISHERS'  LIST 


OOS  BOOKS 

ABCS  0(005  5  SybexX  15 

DOS  5  Instant  Ref  -SyOeit  10 

Getting  Started  with  DOS  5  -MicmsoUX  13 

Mastering  DOS  5  Sytex  28 

PC  Mag  DOS  5  0  Tech  iUMities  30 

PC  Mag  Guide  to 

Getting  Started  wHh 
MS-DOS       MS^JOSS  »13 

DOS  5  mis  book  tealiiies 
»»  DOS  5  Shea  il  teaches 
S'mpis  techniques  lor 
oiganizing  illes.  running 
applications  and  managing 
ahanlrM 


DOS  5 -ZD  Press  19 

Cue  s  MS-DOS  5.0  User's  Gu«1e  22 

Running  MS  DOS  5 -Mcrosaf  19 

Supercharging  MS-DOS  5  -McWSoU  19 

SPREADSHEET  BOOKS 

ABC  Sol  1-2-3  Window  X   IS 

Mastenng  Excel  3  0  -Sybex  21 

PC  Mag  Guide  to  Quattro  Pro  3,0  19 

PC  Mag  Guide  to  t -2-3  Release  2.3  19 

PC  Mag  Guide  to  1-2-3  tor  Windows  19 

PC  Computing  Guide  to  Excel  30  19 

Quattro  Pro  3  Companion  -Microsoit  19 

Running  Excel  3  -Mcrosoft  21 

Understanding  i  -2-3  Release  2.3  20 

Using  Excel  3  0  -Oue  21 

Using  Quattro  Pro  4  Que  21 

WINDOWS  BOOKS 

Mastenng  Windows  3 1  Sybe*  19 

PC  Mag  Guide  to  Windows  ZD  Press  19 

Maximizing  Windows  3  t  -New  Riders  X 

Running  Windows  -Microsoit  19 

Us«Xj  Wmdows  3  1  -Que   20 

Wndows  3  1  Revealed  -Sams  15 

WORD  PROCESSING  BOOKS 

ABC'S  cl  WordPerteci  5  l(DOS)  X  15 

ABCS  ol  WordPerfect  Windows  X  20 

Masienng  Ami  Pro  2  -SyDex  20 

Maslemg  WordPerfect  5  1(D0S|  21 

Masienng  WordPerfed  Windows  21 

Masienng  Word  lor  Windows  2  0  .21 

PC  Mag  Gu«3e  to  AmiPro  ZD  Press  19 

PC  Mag  Guide  lo  Word  lor  Wndows  19 

Running  Word  5  5  -Microsoft  19 

Rurmmg  WrwJ  lor  Windows  -Mcrosott  19 

UsnBWanlPe(tecl5  l  -Oue  .21 

Using  WObJ  tor  Windows  <3ue  21 

Using  WodPeilecl  lor  Wndows -Oue  21 


WordPerfect  Wndows  Ouckslarf  Oue  *  21 
GENERAL  BOOKS 

Mastering  Mcrosott  Worfis  -SyOex  20 

Official  Guide  to  Prodigy  -M/cmsolf  15 

PC  Computng  Guide  lo  Quicken  19 

PC  tteg  GuKterJotetxKiks  &  Laploiis  22 

Upgiarfng  &  Repainng  PCs-Coe  22 

Using  Quicken  5  -Que  ..15 

Using  MS  Wori(S  lor  WinrirMs  -Que  19 

Works  2  Companion  -Mcroso/1  17 

PUBUStWG  «  GRAPHKS  BOOKS 

ABCSol  AuKlCAD  II  X   17 

PC  Computng  Guide  to 

Hanrard  Graphics  lor  Windows  19 

Mastenng  AutoCAD  1 1  -Sitiex  .26 

Mastering  CorelDRAW  2  -Sybex  .20 

Mastering  HarvanI  Graphics  3  (DOS)  -20 

Mastenng  Harvard  Graphics  Wndows  20 

Mastenng  PageMaker  4  -Sybex  20 

Using  Pagemaker  4  -Que   22 

Using  Han/ard  Graphics  3  -Oue  .22 

Using  Mcrosoti  Publisher  -Oue  .22 

UnUTIES  I  NETWORK  BOOKS 

PC  Mag  Guide  lo  Connectmty  30 

PC  Mag  Netware  Tech  i  utilities  30 

Underslanding  PC  Tools  7  -Sj^eir  20 

Underslandng  Norton  ummes  6  20 

Using  NovslNelMis -due  22 

LMKHMGE  t  DATABASE  BOOKS 

GW  BasK  Usei's  Gukle  &  Reference  15 

Leam  C  Now  -Microsoit  X  30 

Mastenng  FoxPro  2  -Sybex  22 

Using  <21 
WordPerfect  tor 
Windows 

The  p<?flect  inlroduction  lor 
■  VVP  Win.  this  lOKl  cover  alt 
basic  concepts  and 
sophislicated  ieatures  This 
complete  tutorial  &  relerence 
IS  Ideal  lor  al  ievete 

Masienng  OuttkBasc  4  5  -Sybex  17 

PC  Mag  T  Pascal  60  Tech  &  UHilies  .26 

PC  Mag  Basic  Tech  iUUWies  22 

Running  OBasic  -Mxyosoft  17 

QuickBasic  Bible  -Mcrosott  19 

Underslandng  dBase  IV  1.1  -Sybex  21 

Underslandng  appet  5  01  -Sybex.  .22 

Using  Paradox  35  -Que  22 

Using  Boriand  C»t  -Oue  22 

Using  QBasic  -Oue  22 

Waltes  Groi^js  Ci-t  Prog  -Sams  22 
X  -  Boola  Ideal  lor  beginning  UMTS 


DISK  DRIVES 


mcropolls  (see  DTC  Controlers) 

MC1664  345mb  HH  ESDI  14ms  999 

MC1568  668mbFHESDI  14ms  1399 

MClSie  1  3gbFHESDI  14ms  2399 

NEC  Exi  CD  Galeiy  wCDF136  559 

Plus  Development 

HardCard  IIXL  50mb  9  ms  16b<t  299 

HaidCard  IIXL  t05mb  9  ms  16bit  469 

Seagate 

30MB  XT  Kit  ST238  wl  cont  249 

40MB  AT  ST251-1  MFM  Onve  229 

40MB  AT  ST351X  28ms  IDE  Dnve  .  189 

89MB  ST3096A  19ms  IDE  Dnve  Call 

125MB  ST3144A  19ms  IDE  Onve  .369 
210MB  STI239A  15ms  IDE  Dnve  .  599 
330MB  ST2383E  16ms  ESDI  Dnvel  199 
Teac 

1 .2MB  5,25- Floppy  59 

1  44MB  3  5- Floppy  59 

Toshiba 

360K  5,25- Fkjppy  (Black)  59 

1,2MB  5  25"  Floppy  59 

1,44MB  3  5"  Floppy  59 

Western  Oigitai 

WDAC280  80n*  IDE  20ms  Call 

WDAC2 1 20  1 20nti  IDE  20ms  Can 

WDAP4200  200mb  IDE  20ms  599 


1           MODEMS  1 

ATI 

2400 ETC V 42 Inl  /Exl 

109/129 

960aE  External  MNP  V.42bis 

369 

Ev«rei  24008  Inl  Modem 

65 

Hayes 

JT  FAX  4800B  Internal  

139 

Optima  9600  Ext  

379 

Ultra  144  Exl  

 779 

Pocket  Edition  2400  Modem 


Classic  2400  Modem  Inty  Ext  139/169 

Salisfaxtion  ClassK  -  Int  9600   319 

Practical  Penpherals 

2400B  Inl  Modem  SIdMNP  79  /1 19 

PM9600SA  Int. 'Ext  .279/299 

PM1 4400FX  Int,  /  Ext  379/419 

USRoixilics 

2400  Sportsler  MNP  Int  /  Exl  149  /159 

9600  Sportster  Int  /  Ext  399/449 

Couner  HST  14.400  Int,  /  Ext.  ,,539  /559 

Couner  HST  14.400  Dual  Sid  Ext  799 

ZOOM 

2400b  Internal  Modem  59 

2400  V,42bis  External  Modem  119 

9624  Send/Receive  Int  Fax  kkxlem  „  79 


MICE  &  INPUT 


PC  stylus  ^ 

Pen  Mtiusc  jnd  I 
Trackball  in  <inc! 
This  i>  the  perfett 
inpul  device  fur 
Laptop  and  notc- 
hiHik  computers.  I 
Dynamic   rcsol-  I 
uiion  of  4(KKI2(X) 
DPI  makes  it  easy  I 
lo  work  with  ihe  I 
finer  lictuils.  I 


>"  SI 

pt  snius 


Key  Tronic  101  Keyboard  59 

Logltecti 

Mouseman  Sena!  nghttiand  65 

Mouseman  Senal  iMth  Windows  105 

Mouseman  Bus  righthand  65 

Mouseman  Cordless  85 

ScanMan32  139 

ScanMan  32  wiitt  Catctiword  179 

ScanMan  256  lor  Windows  .259 

Trackman  9B5  75 

Microsoft 

Serial  or  Bus  Mouse  only  83 

Serial  or  Bus  with  part  95 

Sena!  with  Windows  147 

Z-Nix  Super  Mouse  II  w/Windows  79 

Artisoft/Lantastic 
Lanlastic  Two  Station  Starter  Kit: 
2  Mbps  349 


NETWORKING 


Ehlemet  469 

Ethernet  AddtionEri  Stations  209 

Eigl*  NE2000  2  Station  NW  Lite  Kit  459 
NE1 500 16  Bit  lObaseT  Adapter  149 

FastData  NE2000 16  Bit  10-BaseT....109 

Novell  Netware  Lite  65 

ATI 

Graphics  Vantage  1  mb  .299 

VGA  Basic  16  /Integra  65  /89 

VGAWonderXL256K/1mb.  159/189 


VIDEO  &  MONITORS 


Graphics  Ultra  8514+VGA  Itr*  479 

Diamond 

SpeedStai24  16  Million  Colors  179 

Steaim  VRAM  HiColor  In*  265 

Everex  EGA  480  Card  69 

FastOata  Monitors  &  Cards    see  above 

Hercules  Graphic  Card  +  Call 

MAG  Cote«view'15  Call 

Mitsubishi 

1410  EGA  Monitor.  259 

Diamond  Pro  14  399 

Diamond  Scan  16L  919 

NEC 

Miilisync  3FGX  669 

Multisync  4FG  799 

Multisync  5FG  1399 

Oichid 

ProOcsKjner  II  Imb  219 

Farenhed  1280s  HiColor  319 

Panasonic  C1381  VGA1024   329 

Radius  Color  Pivot  w/  Card  1099 

Seiko  CM1440  /CMI450   489/569 

Sony  1304  Multscan  599 

Video  7 

VGA  1 0241 256K  /  512K  1 19  /139 

V-RAMII  EtgoVGA  Imb  319 


Panasonic 
4410  Laser 


  $649 

Ihc  PjnaMinic  K\  l'44l(l  includcN  5 
I'I'M.  Ill'  lll'cnml.ilHHi  .1  bi).v  :i»lshccl 
[\i[Vr  imy  iukl  2S  \Liiiil;inl  limls-  Il  work,s 
with  ;ill  ciim-ni  itujtic  stilluuiv  nniuniins. 

 1  has  5I3K 

I  ol  up^rad- 
I  ahic  nicm- 
lory.  and 
I  kis  an  EZ.- 
1  Mi  LCD 
I  paiK-t, 

Colonnate  PS  Model  40  4499 

Silentwnter  2  Model  95  1444 

Okidata 

Oulaser  400...-  .SB8 

Panasonk: 

KXP1180  9Pin  _  149 

KXP1123  24Pn  199 

KXPt  1 24t  High  Speed  24  Pin  279 

KXPI624  24PnWide  339 

KXP2180Quiet9Pin  179 

KXP2123  Quiet  24  Pin  259 

KXP2124  Quiet  24  Pn  

KXP21 XX  Senes  Cokx  upgrade  kit  59 

KXP2624  High  Speed  Quiet  24  Pin  .  399 

KXP44 1(14430  Laser  64ftCa« 

KXP4450i  Laser  1069 


.119 


Hayes  Ultra  144 
Smartmodem  %99 

The  hoM  L-h(ticc  lor  hii^h  xpccd  itala 
iranslor.  Ihc  Ultra  144  incliiilcs 
V..^2bis  for  \4.MH\ bps  and  V.42his 
for  38.4IK)  bps  ihrinighoul.  With 
SNA.  X.2.S  &  ISDN  nctwurk 
connectivity,  the  Ultra  144  is 

supported  by  virtually  all  applicalioiis.  Also  includes  MNP^ 
cm>r  conlnil  and  cxclasive  Hayes  V-scries  compalihilily. 


BOARDS  &  CHIPS 


AdIibGokl  10002000  185/285 

ATI  Stereo  F/X  129 

Creative  Labs 

Multimedia  Kil  CD-ROM  &  SB  Pro  .  559 

SoundBlaster  105 

Sound  Blaster  Pro  (stereo  &  MIDI|....179 

Cyrix  387-DX25/33/40  169/179/199 

387-SX16/20/25  99/109/119 

FtAM3000  1 6  bit  -  w/ OK  (max  3mb)  .  75 

RAM3000  1 6  bit  -  w/ 1  mb  1 25 

RAM8000 1 6  bit  -  w/ OK  (max  8  mb) .  1 69 

RAM800016bit-w/2mb  269 

Intel  287XL  75 

387-DX  209 

387-SX16/20  119/129 

Memory  •  1  mb  SIMMS  80ns  S49 

Mamoiy  -  Imb  chips  80ns  set  of  9  $59 


PRINTERS 


Caiwn 

BJ10EX  Portable  319 

BJ300/BJ330lnkJet  459/599 

LBP-4  Phis  „  899 

Citizen 

200GX9Pin  159 

GSX-130  24Pin  „  249 

GSX140+24Pin  295 

GSX145  24PinWide  395 

PN48Std/Pro  299/329 

Co  Star  LabelWriter  line  179/289 

Epson   Call 

Memory  Products 

HP  II,  IIP,  or  III  1/2mb  Upgrade  „  ,99/129 

OKI  4(X)  L^mb  Upgrade  129i'189 

Pana  4420. 44501 1/2mbUpg.  .119/169 
NEC 

P3200  24Pin  239 

P3300  24PinWide   339 

P6200/6300   419/599 

Traveller  9624FP 
$109 

Ideal  for  piirlahk- 
and  nmcKiLik  cniii- 
[Hilcrs.  iIk"  Tra\clk'r 
PiickL'l  h'axMiKlciii 

iiKliKk-.  <m*inm) 

hps  scnd/rcccivi- 
lax  and  :4IHlhps 
niiKlcni  with  V  42 
his  /t  MNP  2-5  for 
'IhlMlhps  ihriiuiili 
pill,  Il  s  runs  (in  .i 
ninc-viilt  hullcry  iir  su|ip}tv-d  \(.  .ulaplt-i 
and  tiK'liKk's  Miflwaiv  and  iiHidctii  cahk- 
iiMi!  lis  hiiill  in  IIk-  t  IS.  aixl  has  a  2  year 
warranlv. 


KXP4455Usei  1699 

QMSPS410  1599 

Seiko  Smart  Label  Ptlnter  Pkis  139 

Star 

NX1001  139 

NX2410/2415  189/369 

Texas  Inalnjniants 

MiCfOlaserPlusPSi;  1199 

MkTolaser  Plus  PS35._  1499 

Microlasor  PS35  TurtX)  1999 

FastOata  Boards 


FASTDATA  PRODUCTS 


16bil  Imb  VGA  69 

16bit256K  VGA  _.45 

Imb  SVGA  Card 
S69     _     . . 

RcMiluliiin  up  ^K.l»V^a&^l 
lo  1024x768  ""'*^"^' 
&  2.56  CokwN. 
16  hit  interface  I 
and  Trideni  ' 
VGA  chip  make  Ihc  FuslDala  Imh 
SVGA  card  a  grval  huy.  Its  oHnpalihIc 
with  all  standard  conipalihics  & 
VCVSVdA  nKMiiloiN. 

2400B  Internal  Modem  49 

9600B  Sendflec  Fax  W/2400B  69 

CGACard  35 

Ethernet  16bi1  lOBase-T  109 

IDE  16  Bit  Hatt*Ftoppy  Disk  Conl  29 

IDE  HD/FD  w/Par/2  SehaKSame  39 

MGPCard  29 

Para«eii2  SenaKSame  Card  29 

RLL  16bit  1:1  HanlFloppy  Disk  Conl,  .58 
XT  1 ,44  Dual  Fk)ppy  Controller  35 

FastData  2496  SR 
FaxModem  $69 

I A  great 
lvalue.  Ihe 
I  s  I  D  a  I  a 
24011  baud 
[internal 
modem  with 
96IH1  send 
land  receive 
tax  works  wilh  all  industry  standard 
PCs  and  includes  Bil(-ax  sollwaa'.  and 
is  cimlipunihle  Inini  COM  I  COM  4 
lis  made  in  llic  l',S,  and  uses  a  Sierra 
chipset  tor  a'liahilily. 

FastData  Monitara 

1 4"  An*er  or  White  TTL  Mono  99 

14"  While  VGA  Mono  119 

14"  CGA  Cotoi  -52  dot  piteh  199 

14"  Super  VGA  1024k768i  28  C»)  299 
14-  Non-lnl  VGA  1024x768  28  dp  .329 


Cl 


1-800-441-FAST 


CALL  OUR  TOLL- 
FREE  ORDER  UNE: 


DATABASE  &  FORMS 


askSam'  ;;r< 

Clanon  Personal  Developer  45 

Clarxxi  Prolesaonal  Developef  3.0  449 

Cl()per  5  01  489 

DalaEase    509 

*aselll»    419  PeachtreewKhDalaQueiy  2m  1-2-3 version 2.4 

♦♦9  w  CJulckentorWiixtows  41  1-2-3  version  3  U 

319  ciuidtenDOS    41 

129  QuickBoaks  85 


SOFTWARE 


:  Windows  Software 


FINANCIAL  CONT 


SPREADSHEETS 


dBase  IV  1.5  449 

w  DBIasi  for  Windows. 
dBXLV 


FormToolGold.. 

FormWIef  , 

w  FormWorlts  ., 

Foxbase  Pius  

FoxPro 


v»  1-2-3  kx  Windows  1.1  379  Norton  Backup 

w  1-2-3lorWtndowsCofnp.  Upgrade  .  99  Norton  Utilities 


-■52  QuickBookswithOuidrPBy  85  Alwa/s  115 

 79  Uie  Manager's  Organizer  139  w  Excel  4.0  299 

■139  Tlmesipsifl  179  w  Excel  40  CompTVers.  Upgr  11995 

179  WeaWi  BuMer  89  Oualtro  Pro  4.0  299 

^9    Oiattro  Pro  4  OComp  Upgrade  89 

QuattroProSE  45 

w  QuattroPro  lor  Wfidows  Cal 


DOS  UTILITIES 


HUaak  125 

IntoSpolter    45 

Labels  Unlimited  SB 

ijplinkPro    .95 

Mctosotl  Learning  DOS   32 

325  MS-DOS  50  Upgrade   55 

399  Norton  AntlVinjs   79 

-..85 
....109 


GRAPHICS 


Paradox  40  Call 

Paradox  Competitive  Upgrade  165 

ParadoxSE  65  w  3-D  Charts  to  Go  tor  Windows  55  Supercalc5.2 

PerForm  Designer  &  Fier  89  w  Adobe  illustrator  4.0  359 

w  PerFormPro  —  179  Autosketch30   139 

w  CA-Cricket  Draw  175 


Personal  F*ase  69 

Q  S  A  4  0   249 

RapidFile  189 

RbaselorDOS  447 

Reflex  159 


WORD  PROCESSORS 


DESKTOP  PUBLISHING, 


w  Ami  Pro  2.0  279 

w  Ami  Pro  2.0  Competitive  Upgrade  99 

w  CA-Texlor  135 

w  Correct  Grammar  57 

w  Corel Drawiao   369  FaceMt lor WordPeilect  57 

DesignCADD3-D  185  „,  _f  . 

DraifSperieci  259  WordPerfect 


Close-Up4.0 
Dual  Pack  $119 

Winner  ol  PC 
Maua/inc  KditurN 
Chuiif  &  PC 
World  s  Bom  Buy. 
Cioxc-lip  i".  inc 
ideal  wav  lo  run 
another  i'C  icnuilely 
\ia  niotk.'iT).  it  mns 
remote  DOS  and 
Windows  appli- 
cations with  the 
lasiesc  a'nM>lc  screens  and  I'ile  iranslcrs 
c\cr.  Special  Dual  l^-k  includes  host  & 


Bannermania  21  w  Freelwid.....^Il..ZZ.'.'.'.'ZZIZ.Cal  forWinCiOWS  ^249 


Express  Publisher  DOS /W«i  99/165  Freelance  Graphics  4.0  599 


w  Mterosolt  Publshet  129  w  Freelance  Graphics  tor  l/Wndows 

w  Pagemaker   „  .489  Freelance  Competitive  Upgrade 


The 


1 1 


w  PFS  Publisher    89  w  HolVwood  

Pnntshop  33  Generic  3D  Drafting  199 

Publisher  sPaimbrush  279  Generic  Cadd  Level  2  Starter  Kit  85 

Publish  It'  129  Generic  Cadd  6.0. . 


w  Ventura  PuMisherfor  Windows  499  Harvard  Graphics  DOS  Cal 

Ventura  Publisher  Gokl  Gem  499  w  Harvard  Graphics  Windows  CaH 

w  Micrografx  Desi^ier  449 


ENTERTAINMENT 


w  Mictosoft  PQwefpanl„ 
PC  Pamlbfush  IV  Plus  


-299  1'nK.csMir  ct>mcs 
89  I.)  Windows' 
299  WordPerfecl  5.1 
Windows  is 
sininlc.  powcrlul. 
279  anu  tun  tt)  use. 
WPWin  inL'ludcs 
c  Us  itiin  i /able 
B ultoiiHar''^  . 
l)\iiunu<.'  Data 
«^  luchanyc,  and  lull  jiraphical  ink-j^rjiiim. 


...109  llpiiratlc  fnHii  WP  hv  IX)S  fi>r  S77  or 
oincr  word 


Lotus  SmartSuite 

for  Windows  S449 

(id  more  out  ot  WmduM  s  I  w  ith 
SiiiariSuitL',  [-our  full -Itralured  l.oius 
.ipplK'alii>ns  irivludiii}::  ^'2-^  tor  N^'indous. 
Anil  Pr»>  tor  W  indows.  l-icelatKC  fitjphics. 
jikI  L'4.':Mail  Ihese  lcadirij:-t.-d):L'  ap)>li gallons 
in  SnianSiiiic  share  nion.-  than  just  the  LiHus 
name.  Thc>  share  inno\.iiions  like 
Sinarikons  for  one  click  access  to  iIk-  tasks 
\ou  perform  must,  SmurlSuite  offers  eas\. 
viuisisteni  installation,  menus,  displavs  un«.l 
holpi.H.ls 


INTEGRATED 


pnvcsMtr  for  jusl  SI  1 5! 


PC  Anywhere  IV  109 

PC  Tods  Deluxe  7.1  .99 

Personal  Lawyer   15 

P  D  Queue     SB 

Pop  Drop  PkJS   53 

PnntRite   „  19 

ProComm  Plus  .65 

QAPte   .85 

QeMM3866.0........   —.57 

ClfMM2.0._    49 

SideKlcli2.0    59 

Sideways    .55 

Smartcom  Exec  _  69 

SpmtRite  II  _„  69 

Slacker 


UTILITIES  -  WINDOWS 


AutoMap  U.SA€  urope  .39  /Call 

BodyWoite/Oibils  39/29 

CamienSanDiega  Deluxe  EdUon  45  w  Persuasion  319  WordPerfect  Add!  Station  Lx»ii« 

r-19SlealhFig»iler  38  w  Publisher  sPanlbiush  279  WordPerfea  Office  

Falcon3.0  45  w  Windows  Draw  _  95  WordStar  Pro/Windows  .259/259  w  Microsoft  l^ousew/ Windows  3.1 

King  s  Quest  5  (VGA  Vers.)  38  First  Choice 


w  Grammatik  IV  lor  Windows  55  Slacker  XT8/AT16  149/179 

Gramma*  V  55  Super  PC  Kwik   43 

w  JuslWrilB  75  Virex-PC  ™   75 

UtletPetfed  119  XTreeGold20    89 

w  WordPerlect  lor  Windows  249 

w  Merosott  Word  for  Windows  299 

w  Pro  Write  Plus  159 

Multifnate4.0  .239  w  Adobe  Type  Sets  Cal 

PC  Write  Standard  Level  Can  w  Adobe  Type  Align   59 

Professional  Write  159  w  Adobe  Type  Maragef  „  .59 

Publisher's  PoweiPak/ WordPerfect  45  w  Adobe  Type  Manager  Plus  Pack  115 

Righlwnter  DOS  55  w  Alter  Dark  for  Windows  25 

v»  flighlWnter  for  Windows  55  w  BeckerTools  37 

Word  209  w  BUstream  MakeUp  89 

WordPerlect  5.1  249  w  CA-Up  To  Dale  .89 

w  WordPedect  for  Windows  249  w  CA-SuperProjed  lor  VWndows  539 

w  WordPerlect  for  Windows  Upgrade  115  w  Direct  Access  W»iclows  „  .60 

159  w  Instant  Orgchart!  _119 

w  MicroPhrxie  II 


Leisure  Suit  UrryV  39  Framework  XE    .95 

w  Microsoft  Ent  Pack  I.  II  or  III  27  GeoworksPro  _  „  115 


.147 

.95  Writer's  Toolkit  79  w  Microsod  Productivity  Pack  39 

w  MK:r{)soft  Project  lof  Windows  429 


Microsoft  Flight  Smulator  38  LolusWorks 


...89 


UTILITIES  -  DOS 


w  Merosolt  TrueType  Font  Pack  55 

w  Merosolt  Windows  3.1  89 


Aircraft  &  Scenery  Designer  27  w  Microsoft  Wodts  lor  WMows  129  386k4AX  58  w  Ntorton  Backup  85 


PC  Gkjbe  or  PC  USA  35 

SimdlyoiSimcitylorVftidows  28 

SmEanh  39 

WngCommanderl/ll  39/45 


w  Microsoft  Goll  38  w  Microsoll  Office   447  Address  Bock  Plus.. 

MS-DOS  5.0 
Upgrade 


w  PFS  WindowWorks  109 

SmanWarell  417 


„47 


PROGRAMMING 


$55 


FINANCIAL 


QuickBooks  with 
QuickPay 
SI  09 

(.iUlckUlHlks  IS  lIlL 

complete  hook 
kccpin}!  program 
lor  non  account 
anis.  {'»iniplcu- 
tHxikkeepili^  Willi 
invoicini:,  hill 
payins.  A/K.  ,W 
Cash  Tlow  rep*)ii 
ing.  complcK- 
husiness  rc)xirlin}:  inmc 
OuickPav.  Ihe  easy-lo-nse  payroll 
sotiwarc  that  calculates  dctluclitms.  tracks 
Ia\  inloniKilHni  tV  iiioii- 

ACCPAC  BPl  Value  Pak  .359 

ACCPAC  Simply  Accounting  DOS  1 19 

w  ACCPAC  S«nplyAcclgWindows....1 19 

DAC  Accounting  42  85 

D  AC  Bonus  Pack  4  2  119 

DAC  Accounting  Upgrade  45 

Managing  Your  Money  125 

w  MioDSolt  Money  lor  Wnkiws  .45 

Money  MaDeis  29 

w  M.Y.O.B  129 

One  WrtiB  PkJS  GtAff'&Affl  79 

Pacioi2000  29 

PeactDree  Basic  Acctg  69 

w  Peacfitree  Acctg  iofWmtkws  69 

Peachlree  Complele  III  139 


Symphony  22   .489 

Wort^  .89 
Works  w/  MS  Serial"litou»"!!Il'.'."!!I!.'M 

w  /Uymetnx  Tocfcook  279 

Borland  C**  309 

w  Borland  ObiectVision  91 

Macro  Assembler  95 

w  MS  Windows  SoNware  Dev.  Kit  309 

Microsoft  aCt*  7.0  w/  Win.  SDK  299 

Quick  Basic  60 

Ouck  C  DOS  80 

w  Ouck  C  Wmdovn  125 

Ouck  Pascal   60 

Turbo  C«  DOS    69 

w  Tuitxi  C»+ Windows   99 

Turbo  Pascal  DOS    99  Calendar  Creator  Plus 


Microsoll  DOS 
S.I)  frees  4.'>K  i>r 
nitHV  for  IX)S  on 

;x(>  &  .tsh  PC  s. 

It  includes  a  new 
Shell.  Un  delcie 
and  I  nft)riitat. 
new  lidilor  and 
more.  Also  in- 
cludes Qbasic. 
Command  Line 
Help,  new  Backup  and  Windows 
enhancements.  Plus,  you  can  install  il 
on  your  ilrisc  wilhoul  rciorniulling. 
even  on  Networks.  This  official 
upgrade  pack  rcctuirrs  thai  you  simply 
have  an  older  DOS  version. 


w  Ktonon  Desktop.. 

w  On  Target   239 

w  PackFlal4  0   239 

w  Publisfier  s  Powerpak.....   45 

w  WideAngle  lor  Windows  75 

m  Winconnect  -  59 

w  WinFax  Pro   69 


Windows  3.1  Upgrade 
$45 


power 
Microsoft 


has  niiidc 
l(M)-s  of 
improvemenis  to  henetil  advanced  UNcrs  und 
novices  alike  It  includes  new  TrueType* 
scubhlc  ftMiis  and  new  MulliMedia  features.  It 
includes  an  improved  1-ile  Manager,  faster  and 
more  cfncienl  nieim>ry  use.  l-xprcss  Inslall. 
impriived  printing  speed,  new  hudt-in  tutorial, 
special  enhancements  ftir  laptop  users,  and  a 
whole  kn  mtmr.  To  upgrade.  yiHi  must  have  an 
cariicr  WirkJows  vcrsiiMi. 


Notebook  Software 
Essentials  *97 

Save  hig  on  this  special  bundle  ul  DOS 
pniduclivily  stifiuun*  and  utilities  for  the  activ 
notebook  computer  user 
ma^a/iite's  I-xJitor's  chv>ice  T 
sollwarc  uilh  paralU-l  .mil 
includes  Fasti. ock 
i-astJuice  butlers 
immiior.  Mcrj;eft 
phtml.ist.  SiiB.H.'k 
nard  disk  backup. 
M  a  X  i  ni  I  /  e  r 
contact  manager. 
C"  ( )  -  S  e  s  s  i  o  n 
remote  access. 
K/.C  smart  curs4»f 
and  nma*! 


Includes  PC 
Kisil.\n\  ("lie  transfer 
,.ihlcs  Also 
piolection. 


MS  Works 
for  Windows 
$129 

New  Micn>soft  Works 
for  Windows  is  the 
ea.sy-lo-usc  inlcgnitcd 
software  for  Windows 
that's  designed  with 
snull  business  users  in 
mind.  It  includes  u 
Word  PriK-essor  with  Speller  and  Thesaurus. 
Spreadsheet  with  charting.  r>aiabasc  with  rcpon 
generator,  and  I>niwing  itH>ls  to  design  grapntes 
you  can  paste  into  your  W(»rd  processing 
document.  On-line  help  is  a  click  away  and 
WnrksWi/ards  guides  yi»u  Ihntugh  the  process 
of  creating  custom  documents, 


After  Dark 
2.0  $25 


After  Dark  is  the  most 
.kJ\  aixc-d  screen  saver  for 
Wiiidttws  Ch»Kise  from 
t>\ci  -40  savers,  including  . 
ihc  t.iiiious  I-lying 
loasur's  You  can  also 
i\iss«inil  iMiMect  entry  lo 
UirKliiv^s  with  Wiiukiws 
SvsieiiilO  monitors  activity  and 
maximizes  performance  while  running  After 
Dark.  Also  mcludes  digital  sound  and  DOS 
blanking. 


Shuiie 
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w  Tutbo  Pascal  lOf  Wirxlows  119  Cartxxi  Copy  Plus  t07 

w  Visual  Basic  for  WirxJows  125  Central  PoinlBackup„.„  75 


1-2-3  for 

DOS  2.4 

S379 

rhe  latest  i  2  K 
\  eisu»n  2  -I 
includes  Snun 
Icons:  the  m^' 
click  shoricuiN  i- 
>our  conimoii 
spreadsheet 
print,  sum.  graph  and 
formal  in  one  quick  step.  Sum  multiple 
columns  and  roMs  in  a  range 
simultaneously  with  the  new 
SmartSum  features.  You  can  als*i  print 
multiple  page  reports  in  landscape 
mode  Willi  W^'SlwYfj  foniutimg  on 
all  leailing  printers. 


Checkit    79 

Company  Ladder   ^   45 

CoreFast    60 

Desqview  2.4  75 

Oesqview  386  2.4^.0  125 

Diret:!  Access  57 

Disk  Manager  DCS /ttovefl  36/119 

Disk  Optimizer  „  29 

DRDOS60    65 

FasttackPfcJS    109 

Gaficript4.0.. 


We  Ship  Air  at 
Ground  Rates. 


Orderinq  Information 

•  No  CKorge  forviso,  MosterCord  or 
Discover  Cord, 

•  Purchov©  orden  accepted  |oo 
surcharges)  from  approved  corporations 
Of>fy 

•  Minimum  phooe  order:  $50. 

•  Prtces/avaibbility  subject  to  change. 

•  Sorry,  no  COD'S, 

•  AZ  orders  add  6  7°o  lax, 

Shippinq  Information 

•  All  orders  up  tozO  pounds  are  shipped 
via  AirborT>e  Express. 

•  Shipping  &  har>dlir^  charge:  3%  (Min 

•  AK,  HI,  &  APOoddressesadd  $15  per 
box 

•  Personol/compony  checks  deloy 
shipping 

•  Intematonal  orders:  Fax  602^37-8622 
for  shippir>g  costs  before  ordering. 

Mailing  Address: 
FostMicro,  Inc. 
4405  E.  Baselirw  Rood 
Phoenix,  AZ  65044 

To  place  orders  call:  800441-3278 
For  customer  service  coll:  602-431-8100 

Conodo/Local  coll:  602^31  8200 

FAX:  602-431  8300 


Returns  & 
Warrantee  Information 

•  Product  warranties,  offers  &  claims  are 
handled  by  the  rrvanufocturm  (all 

FastDoki  branded  products  ore 
worrontoed  ihroogn  FostMicro). 

•  Compatibility  is  not  guaranteed  (except 
on  FaslDalo  products) 

•  h4o  returns  on  used  items  (except 
FostDolo  branded  products) 

•  All  opened  returns  ore  sobiect  to  1  5°o 
restocking  fee  (except  FaslDota  branded 

Soductsf 
DA's  repoired  or  repkKed  at  ow 
option 

•  Call  lor  return  authorization  (RA)  before 


return ir>g  product 
Sorry,  snipping  is  not  refundoble. 


CIRCLE  352  ON  READER  SERVICE  CARD 


NOW  EVERYTHING  YOU  DO  IN 
WINDOWS  WORKS  BETTER . . . 


(r:Mail 
L's(M'  Pack 

1 

Introducing  SmartSuite  from  Lotus 


H99 


SmartSuite  from  Lotus  contains  four  full-featured,  powerful  business  applications:  1-2-3  for  Windows  spreadsheet.  Ami  Pro 
word  processor.  Freelance  Graphics  presentation  graphics  and  cc:Mail  electronic  mail.  Each  is  outstanding  in  its  own  cate- 
gory. Together  they're  a  great  value  for  Windows  users!  Pass  information  from  one  program  to  another  effortlessly.  Smart- 
Icons  gives  you  one-click  access  to  the  tasks  you  perform  most.  Or  send  cc:Mail  messages  right  from  your  1-2-3  work- 
sheet Ami  Pro  document  or  Freelance  Graphics  presentation. 


. . . TOGETHER 


WinFax  PRO 

Now  you  can  send  or  receive  a  FAX 
without  evar  having  your  Windows 
application.  WinFax  PRO  is  a  Win- 
dows 3  software  program  that 
installs  like  a  printer  driver,  so  you 
can  work  in  ANY  Windows  applica- 
tion and  "print"  directly  to  any  FAX  machine  anywhere  in  the 
world — conveniently  and  privately.  You'll  need  a  FAX /modem,  but 
WinFax  PRO  runs  with  most  popular  makes  and  models. 


Ml 


Stacker  2.0 


Sleeker  2.0  from  Stac  Electronics 
yU|||t  ^jSSfil       award-winning  software  that 
^  A  ^mIm  n  W«    instantly  and  salely  doubles  your 
Csk^^V^'  disk  capacity  by  compressing  and 

decompressing  your  data  without  losing 
any  information.  Stacker  works  on  all  DOS-based  computers,  and  is 
ideal  lor  laptops  and  notebooks  as  well  as  desktop  systems. 


CompuClassics 


YOUR  SOURCE  FOR  SOFTWARE 


..WlloA«nt»l«i»«£>p«'> 


AceFile 
for  Windows 

^95 


AceFile  for  Windows  is  the  award- 
■;'-r  •  winning,  no-programming  personal 

data  manager  that  will  provide 
access  to  existing  data  including 
dBase,  1-2-3  and  Excel  Manages  lists,  tracks  clients,  tree  form 
reports  and  labels.  Analyzes  data  to  create  16  graphs/ charts. 
AceFile  is  network  compatible. 


Quickte/ 2400  bps 
Internal  Modem  with 
Crosstalk  for  Windows 

M19  BUNDLED 

*169 

Crosstalk  for  Windows  is  a  lull-leatured 
communications  package  designed  specifi- 
cally for  the  Windows  environment.  True 
"background"  operation,  pull  down  menus, 
help  systems,  accurate  terminal  emulation, 
scroll  buffer,  DDE  support  and  much  more. 
The  Quicktel  2400  modem  leatures  automatic  leedback,  built-in 
speaker,  self-diagnostics  and  a  lifetime  werranty.  Hayes  compatible 
and  made  in  the  USA. 


GUARANTEED  48  -HOUR  DEUVERY  FOR  ^7"  OR  WE'LL  SHIP  FOR  FREE 

*  On  ontan  ptand  by  3  PM  PST.  **  9^#q  chorgH  $7jOO  pw  ordir  up  to  7  Im.  $1  iM  pw  pound  abovt 
7lbs>  Offity  in  llw  continHitai  UA. 


PCM  LOT-a'92 


800-735-1993/818-347-7500/FAX  818-347-9977 


CIRCLE  205  ON  READER  SERVICE  CARD 


jopyrighled  matciial 


Oi  /  IF 


YOUR  SOURCE  FOR  SOFTWARE 


GUARANTEED  48-HOUR  DELIVERY  FOR  ^7 

OR  WE  LL  SHIP  IT  FOR  FREE 


*  Over  10,000  Titles  AvaHabh 

*  Corporate  PO's  We/come 

*  No  Minimum  on  hdh/idual  Orders 

*  /frtemationa/APO&FPO  Account 
Orders  Accepted 


★  Gov't,  Educational  PO's  Welcome 

★  No  Credit  Card  Surcharge  for 
U.S.  Orders 

★  Most  Personal  Checks  Clear 
Immediately 

ON  ORDERS  PLACED  BY  3PM  PST.  EXCLUDING  WEEKENDS. 


ACCOUNTING 

Dk  (an  facouiting  4  2  92 
Pacn)li2O0O2  0  3D 
Convmilll  149 

89 

flOndofiDOS/WnlnKSO  44 
MYOB  Accounting  loc  Wndows     1 35 
Q  PeacMree  Accounltng  In  Wndcws  79 
CAD 

D«99nCa(l2D/30  U9/2SO 
Data  Cad  Ulm  4  0  245 
GinancCaMEO  289 

ff|AulaskclctlD0S/1Mn  149/185 
Dafi>Ca<llaiWi<dmK2  0  429 
COMMUNICATIONS 
ATI  2400  fTCInl  V42BIS 

MNP5&S«ndla>  142 

Bbst  PlQlBSSlCfUl  H'' 

CaibaiCdnyPiusSQ  119 
D0SrnPni2  0  49 
Hi)KPkiMdni2400«/S«minEZ  \n 
hialSnslmonlOO  it. 
lniilS«ul>i»in400  439 
Up2L«i  '9 
ll|iMI>n40  105 
PtAiiywImlHostSnaininMS  119 
Quclinlioi  9624S/RFai 
ia/240D  Modem  89 
2496F8./MdmV428IS  269 
9696rii/DataV32Mdm  319 
Zoom  9624  S/RFn  Modem  Ini  I  115 
fWCC  MUMSOOS/Wn  139/345 
aWICloM  Up  Supon/Cust  D/W4  0  1 29 
Pra&mm  Plus  DOS/*!  2  0  74/89 


CoS«]ion|2Us8>l  105 
QJCmuialllorWndoml  2  119 
(QFaignbtier  99 
QR<flecioii2Wndmrs  239 
rawnluPm  ?5 

DATAMSES 
An  Tanoani  Zip  *  *  2 1 3 
BMa>2D 
OwNrSOl 
CaWi>»45 
l]inEia4S 
DtawlVIS 
Ft»PKilAII6Pacli2  0 
F<lipniSinglaUs«2  0 
M«i  Lb  foi  Clipper 
PCFile65 
Parado>  3  5 
QSA40 

RiRRekiiwial  ReponWw40 
IIGE4I 

gZvKXjei  lor  IVndows 
DBFasl/Wmoml  1 

DESKTOP  PUBIISNING 
Atfonis  l(M  Home  and  Busness-Etcli 
ByDasjn 
MmtonnSOl 
Scanman  256  w/Pemiw 
Wlrascnpl  PC  3  D 
Uirascnpi  PC  Hus  3  0 
QA^ii.Inie  Manager  FnWn20 
EB  ■  facaMilorWWoM 
Qi  liismirii  Inie  Type  Font  Pack 
~  MS  Putastier  For  V»ni)o« 
HSVIMoiMTMTipiliimPack 
OiimpitiPnhuonal2.0 
iPfStPuMoliafloiMndoiK 
■kaiAO 
_  T^Readar  lor  Wndows 
[gVenluraPubksM!rWnilo«s4  I      ',,  ■ 
EDUCATION  FNIERTAINMtN  I 
eodywxte  AthiniiiiainAnionit  4. 


CatlomeScaneryColecnin  6? 

Design  Tour  Own  Railroad  33 

Oisnev  Anrnalion  Sludro  7 1 

Falcon  3  0  4b 

language  Assstanl-Each  4  I  42 

MSFIigfilSimiilatoi4  0  39 

Oituu  Vofige  Thru  The  Solar  Svllem  32 

PCQobe5  0  39 

Sports  Advenim  55 
TheNe»PnmSho(iPCi>/HotdnFuii  35 

Ultima  VUTheetack  Gate  47 

WNnmllie  World  DahialVGAl  4S 

•V<  I  Comrtiandef  II  45 
331'.         3000  DOS/W  32/39 

 ■■  OOS/VKndoxj  42 

(ntBnainmentPaclil.il. Ill-Fa  28 

i^:>p«MRtada[ti>l«nkM  32 

Q  leach  Touiseit  IMndom  .<  I  29 

FOmit/FlOWCHAimMG 

Dwnira/Oigchaning  Bundle  249 

FhMclaninglll  142 

FormlodGold3  0  55 

InteracDve  (asyllow  7  0  165 

Per  Form  Designer  tFiei  2  1  179 

QABCFIoaclwtar  189 

Q']FonmMnlorWiido<»2  0  215 

QlnstamOrgchaning'  129 

Q  Oig  Plus  Adir  tor  Wn  m/Mttt  1 25 

GRAPHICS 

All  GnplKS  Ultra  1MB  509 

Oan  Bnckki  Demo  II  199 

Diemond  Stealth  1MB  o/Hcoloi  299 

DrMolV  79 

Freelance  Con^uDve  Upgrade  4  0  1 05 

I  Fiealancs  GravlKs  4  D  329 

Halo  Desktop  Imager  85 

Orthd  Faienneit  1 280  »/ 1  MB  325 

Plan  Plus  3  0  79 

Presentation  Task  Force  40  1 34 

Fempra  Pro  325 
gQHanarilGrapliD/WIQ  419/355 

1^  HJaat  DOS/Mndow  1 25 

Q  AdoOe  Illustrator  Mndow   4  0  449 

QAnmaiionWDitslorWndoiiH  279 

QAns&lattanAppienics  99 

Q|CorelDK«Wit(lo>K3a  425 

Q  Freelance  loiWndoM  349 

Q  Freelance  lot  Mfl  Comp  Upgrade  105 

Q        Graph  Mn  Comp  Upgr  I  0  125 

Qlmage  In  Color  319 

Q  Mciogiali  Designer  w/AIM  3  1  399 

Qk*crogtal>Mnli>MDra<ii3  0  95 

QStanloid  Graphics  359 

INTEGRATED 

GeoworksPiol  2  125 

MSWoAs20  95 

Q  Lotus  SmanSurie  499 

QQ  lotus  SmarrStite  Upgrade  369 

QMS  Works  lor  Wndows  132 
LANGUAGES  PROGRAMMING 


Bnel3  I 
MS  Macro  Assemtiler  6  0 
MS  Qurck  BasK  Compder  4  5 
MS0uickC25 

Otiiect  Piolessional  TurtM  Pascal 

RM/Col>ol-B5  Developer  1 1  usetl 

Iurt)oC<'30 

Turin  C  tools 

TurtM  Pascal  60 

Turtio  Prolessonal  5  12 

32"      ^'v,c/C"7  0 

I  -■■  Upgrade 70 


•  C"W/DOS/OS2  3  0  469 


CO.MPICLASSICS  CARES 
For  every  copy  of  Quarterdeck'*  QEMM  we 

sell  ihu  month,  we  will  donate  r% 
$5.00  towards  planting  a  tree.  ^OiU 


•••Prmw  ri»4;: 

319 

BoilandC"30 

319 

MS  Proles  loolut  In  Visual  Basic 

109 

MS  Visual  Basic 

135 

MSWiwtoBSOni 

245 

^  Fleakiir 

305 

^jSmaltalklMndows 

309 

lil,?!-,!!*    1  5 

2B9 

2iluitK)C"lorWin3  0 

105 

QTuttoPaicallixMnIO 

119 

QWiif 

145 

QMMmHMakaiPio 

895 

23  7nne(h  C-  •  Comp  llDt)r»i1i' 

189 

MULTIMEDIA/CD  ROM 

Asvmetnc  MirftimedM  loddook 

525 

Autodesk  Mdtrtieita  E^lwit 

129 

Gnbar'sNatirBacvmcEncYClopetka  229 

Media  lAsronPn  Audio  Spflctium  16 

229 

Monarch  Notes 

96 

NEC  CO  Gale)Y/CDR36IBMpc/ai.  i 

699 

PC  SIG  littery  IWiFilnion 

2.16 

Pro  Aulki  Spectnjm 

259 

Sound  Blaster  Speakers 

39 

Sound  Blaster  Prolessional 

199 

MM  Fo  Sound  Pro 

55 

World  Adas 

5b 

NETWORKING 

Disk  Manager  NINovelll  3 12 

129 

ljm>stic2MePS  Adapter  4  1 

145 

ijnusiK  Ediemet  Adapter  AE2  4  1 

215 

NE  2000  Wthout  Cable 

165 

Now!  NeiMit  Lite 

79 

SMCEdtnaidEkiePlusilEBrtl 

165 

Wiii*i>*KiOffia31 

89 

XnomPoclnEitiemillBNC 

359 

OPERATING  ENVIRONMENTS 

OR  DOS  60 

67 

Dasii«m>  3862  4 

139 

Desqww/X 

175 

IBM  OS/2  2  0 

142 

MS  DOS  FJI  Version  5  0 

74 

MS  DOS  Upgrade  5  0 

59 

SI  HP  New  Wine  4  0 

109 

QMS  Windows  3 1 

92 

B9  MS  Windows  Upgrade  3  1 

49 

PERSONAL  INFORMATION 

Acti2  1 

232 

Automap 

49 

Automap  Europe 

79 

CakMhi  Creator  Plus  4  0 

52 

Or  Sdmakr  s  Home  MedKal  Advisor 

39 

Fanaly  Tree  Maker  2  0 

39 

Iniosalect  2  0 

93 

IggCath)  Daily  F^nna  OOS/WIn 

45 

Q  Ascend  w/Frankkn  Plannei 

225 

QOn  Time  lor  Wndoiis 

75 

QPackiat4  0 

239 

PROJECT  MANAGEMENT 

Pmiect  Scheduler  V 

459 

Timeline  5  0 

489 

QMS  Protect lorMndaws30 

455 

SPREADSHEETS 

Balareo 

359 

Baler  XE2 

459 

Baler  Eipmss 

99 

lotus  1  2  32  4 

359 

lotus  1  2  33  1- 

399 

lotus  1  2  3  tor  the  Home 

105 

Ouaitto  Pro  4  0 

309 

l23\Mnlowsl  1 

409 

12  3.'.        ;   ;  .1  1  1 

105 

309 

STATISTICS/SCIENTIFIC 

BrammakaiZa 

142 

gSSK^'CALLUSFOR 

CSS  SuKUca  61d 
ChiWnterDeluie4D  495 

Den«e2t  135 
Mathcad  b0K»\m  Packs-eadt  69 
MathtadloiOOS2  5  319 
Mathematica  386w/387  Supprt20  745 


SPSS  PC  Base  Module  4  0 

■.iTi;^--i50 
.M-;,,it  ,51 


1/9 
456 


QM«i  T«ie  lor  Windows  1  1 

□  Vil-  ii1',-',Vn.).iv,31 

Q       -I,!-,  ,1  •  ■  Ai'i!»2  0 
Q  -if  S'. '  : '  Wndows  Base  System 

UTiirriES 

386Mai60l 
CenlralPiMitAnliWnis 
Check  It  3  0 
Cofiywnte 

Disk  Manager  IDOSI  51 
FastbackPtus304 
Netroom  1 1  user)  2  2 
NortonU(irties6  0l 
Novi 

PC  Kwik  Poweipak  2  I 
PC  Tools  Dekue  71 
PK^p/PXunap 
Power  Menu  Flus  60 
Punt  0  50 
Q  DOS  III 
QEMM  386  6  02 
Siannte  II 2  0 
Stacker  Data  Compressron  iSoltyn  Onlyt  89 
Supatsior  82 
System  Skuth  Pro  40  99 
XTreeGold2  5  99 
Sni.  ■  I  1.  ;.lorO/W2  0  89 
TI?]'.  ■  Backup  ImD/W  20  89 
[iTTiN.  !- nOesktoclorO/W  122/119 
[3  Alwrda'l  loi  Windows  2  0  30 
23  OirKl  Access  Windows  69 
QFasttiatknisWnlom  122 
QWinsteuth  Prolessional  2  0  99 

WORD  PROCESSING 
Fonts  on  the  Fty  2  0 
loiusWin 
MS  Wont  5  5 

Screen  dtender  Wotdperlect  2  0 
Wanlperfect5l 
t^nlpeilect  Spanish 
TI3.^iM.r»V00S/Wrn-£a 

'  •00S/Win50 

2J /iBidpifrle  'lorWkndows 
Q  Wiintpertei '  5  I  to  Windows  Upgr 

XENIX/UNIX 
SC0Unii0perSys386IM/UI324  929 
SC0VP/IX3B6Unl<niM  1  2  0  714 
WonlperteciUNIX  388l5User|5  0  609 
Xttee  Foi  Unri 

HARDWARE 

Intel  80387  OX  Co  processor 
H«es  Unra  9600  w/Smancom 
logriecn  Fotomen 
Scanman  256 
Cdorado  OJ  20 

Bemourli  Tiwsponable  90MB  Onve 
PlusHaidcardllXL  ID5MB 
liigitecli  Mouseman  Senal/Bus 
MS  Saapomt  Mouse 
MS  Senal  Mouse 

Pacilic  4  Memw/2M6  io<  HPtlP&lll 

•  .:.PE 

■    ' , .  ■  Prolessionel 


4/'. 


68 


199 

219 
699 
549 
285 
249 
849 
469 


PLEASE  SPECIFY  DISK  SIZE  WHEN  ORDERING 
P.O.  Box  1 0598.  Canoga  Park.  CA  91309 
Showroom:  7959  Deering  Ave.,  Canoga  Park, 
CaifonH  91304 


1  TempraPro 

*325 

I^B 

1  ^^^^^ 

The  TEMPRA  lamilyol 
products  is  the  affordable 
answer  to  tour  multimedia 

nttds.  Import,  scan.  rrtf»o 
ctplure,  paint  adit  and  pnnl  da  tiling  images  in  up  to  16  7 
million  colors  with  J  SUPRA  PRO  Combina  imagas  with 
audio,  vidao.  animation,  graphics,  tart,  and  special  affects 
tor  dynamic  interactit/e  presentations  with  TEMPRA 
SHOW,  an  intuitive  authoring  program  with  video-in-a- 
window  and print  to  video  capabilities.  Includes  a  runtime 
etecutable  module  lor  roftlty-lne  distribution. 

BalerExpress 

^99* 


Baler  [rprtss  is  designed 

for  the  casual  spreadsheet 
user  looking  lor  a  "quick 
lit"  to  the  common  problem  ol  template  tampering.  In  just 
minutes,  you  can  create  a  custom  application  that  is  secure, 
taster  and  easier  to  use.  Express  still  gives  you  signiticant 
customiiation  ability  through  die  Baler  Menu  options 
Supports  WKI  Files  Express  comes  Irom  an  award-winning 
family  ol  spreadsheet  compilers  f  Through  Aug  31.  1992.) 


I 


OPTIMA'"* 
96+ FAX 9 6 

31 9 


Affordable  V.32/ 
9S00  bps  data  and  Group  3  9600bps  FAX  modem.  Also 
supports  2400. 1200,  and  300 bps  plus  V.42  V.42bisand 
MNP  5  error-control  and  data  compression  Throughput  to 
38.400  bps  with  V42bis  Free  Smartcom  data  and  FAX 
software  IS128  value).  Automatic  Feature  Negotiation 
creates  the  most  efficient  combination  ol  speed,  error- 
control,  and  data  compression. 


Power  Menu  Plus      Run  progrems  with  die  press 
ola  singlt  key.'  Powerful  Disk  Manager.  Vina  Detection/ 
Removal  Modem  Communi- 
cations  File  Transfer.  Secu- 
rity. Passwords.  Usage 
Tracking,  and Moref Brown 
Bag  unconditionally  guaran- 
tees your  satis-  ^ 
faction  IAN      ^  |«  1 


Call  for 
your  Summer 
Catalog 


"Shipping  charges  $  7.00  per  older,  up  to  7  bs.  $  1 .00  per  pound 
above  7  lbs  only  in  ihe  Cononenial  United  States  Oefecnve 
sohvare  mI  be  lEplaced  immediately  Your  ciBdit  card  mU  not  be 
charged  until  youi  order  is  shipped  Delivery  guarantee  only  applies  to 
insiKk  Items.  Alaska.  Hawaii,  Puerto  Rico,  Int'l,  FPO/APO  cal  for 
shipping  charges.  1 5%  restocking  fee  on  non-defective  items.  Pnces 
subiect  to  change  without  nonce  We  ship  latest  vetsions.  Wb  accept 
VISA.  MasterCard.  Discover,  JCB  and  Amencan  Express.  Please  call 
(8181  347  9400  for  an  authDn2aDon  number  on  retums.  $5.00 
CO  D.  charge  Order  desk  open  7  am  to  5  pm  Monday  through 
Fnday  (PST|,  Saturday  1 0  am  to  2  pm.  24-Hout  FAX  Oidet  Une. 

^  Indicates  Windows  Products 
^  Indicates  DOS/Windows  Products  a/92 


800-735-1993/818-347-7500/F 
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.\,,  i  jnled  nnaterlal 


OVER  A  DECADE  OF  EXPERIENCE 


WINDOWS 


ACCPAC  Simply  Accounting  tU7 

Adobe  Illustrator  Windows  355 

Adobe  Streamline  Windows  120 

Adobe  Type  Manager  Windows  53 

Alter  Dark    27 

Ami  Pro  2  0   775 

AutoSketcli  Wiltiom   169 

Borland  Ctt  265 

Carbon  Copy  lor  WimlO¥is.   / 1 1 

Corel  Draw  3.0   397 

Crosstalk  lor  WimkHa.   /IS 

dBFast   325 

Designer  _  446 

Dralix  Cadd  Windows  410 

Facelilt  lor  Windows  59 

Facelilt lor  Windows  ValuePak  Ill 

Formbase  lor  Windows  295 

Grammatik  V  Windows  55 

Harvard  Graphics  lor  Windows  J5fi 

hDCFiteApps  70 

hDCFirstApps  lor  Windows  53 

hDC  ICON  Oesioner   32 

HOC  Windows  Ixpna.   S3 

IBM  Current    213 

Icon  Do  It   ^  19 

Lotus  1-2-3  lor  Windows  „  396 

Mathtype  Windows  ~  155 

MS  Entertainment  1.11,111  25 

MS  Btcel  lor  Windows.  293 


OFFICE  ON  THE  GO 


LAPTOP 

Appoint 

fhumbelina  Portable  SS9 

Battery  Watch  Pro  29 

Brooklyn  Bridge  wIPtr  S  Ser  Cable  85 

Uplink  Pro  WSJ 

Leading  EdgeLTm*  1439 

Logitech  Mouseman  Serial  Cordless- 82 

Microsoft  Ballpoint  Mouse  110 

MicroSpeed  MicroTrac  54 

Software  Bridge  5.1  70 

VGA  Dimmer.   23 

Winconnect-  —  59 

Toshiba 

T2200SX90Mb   JS» 

T3300SL80Mb   J990 

T3300SL  120  Mb  J3S9 

T44O0SXC8OMb  5tS9 


T4400SXCl20Mb.. 

n4a)sxc  120  Mb.. 


..6299 


 6299 


MS  Money  lor  Windows  U2 

MSODice  lor  Windows  445 

MS  PowerPoint  lor  Windowis  293 

MS  Productivity  Pack  36 

MS  Project  lor  Windows  412 

MS  Publisher  lor  Windows  119 

MS  Word  lor  Windows  233 

MS  Works  lor  Windows  1 18 

Norton  Desktop   S3 

Dbjectvision    94 

Omni  Page  396   436 

On  Time  for  Windows  70 

PC-Kwik  Power  Pak   69 

Packrat  y4.0  lor  Windem  .235 

PageMaker  4.0  -  499 

PerFORMPro   178 

PFS  Professional  Write  Plus  153 

BightWriter  lor  Windows  53 

Superbase  4    451 

Toolbook   2tO 

Turbo  C*t  Windows  95 

Ventura  Publisher  GMWMma  499 

WinConnect  -  SJ 

WINFAX  Pro  70 

Winspeed  «  ~~  55 

Wintools  119 

Wer^Piitcl  ti  HMnm.  VBi 

Wordscan  1 286/3)6   411 


NOTEBOOK 

AST  Exec  3S6SX-20  40Mb  SI79S 

Everex 

Tempo  LX  396SX  20  1/20  Mb  1915 

Librex  3a6SX  .204/40Mb  1718 

NoteSlar 

3e6SX  2/40  Mb  Notebook  1319 

396SX  2/60  Mb  Notebook  1349 

386SX  20  2/40  Mb  Notebook  1530 

Panasonic 
All  Models  Call 

Texas  Instruments 

200020Mb    929 

300060Mb  J150 

300C  wmsxsom  ...vmm 

4000/16  WINSX  80Mb   J4S0 

Other  Models  Call 

PALMTOP 
Peql  Hud  M«M  _  VSK4 


CD  ROM/MULTIMEDIA 


HARDWARE 

NEC 

CD  ROM  EXT  CDII-74 

CD  ROM  INT  CDR-84  w/Int  5S7 

COREL  Blockbuster  Bundle  Int  915 

Panasonic  Worm  940  MB  2340 

Sony 

CDU535  -  239 

CDU541    418 

CDU72I1  526 

CDU720S  459 

SOUND  CARDS 

Creative  Labs 

Sound  Blaster  _  S94 

Smuid  Blesar  Fro  V  W 

Sound  Blaster  Pro  Basic  147 

MediaVision  Pro  Audio  Spectrum  * .  182 

SOFTWARE 

Adas  Pak      ...S63 

Mammals    87 

NEC  Type  Gallery  PS  J35 


SMART  &  FRIENDLY 

CD  ROM  Bundle 
Sony  CD-5J5  Drn/e,  Interlace.  Cable. 
Disk  Caddy  S  Audio  Play  Soltware 
'Special  Software  Bundle  Prices 

Internal  J3*3 

External   _.  JS4 

HSI200  Internal..-  «S 

'SuntfMiy  lamPnct 

Classic  Collection  *  3873 

Toolworks  Bundle  *  lOINA 

Family  Doctor  4149 

Kings  Quest  V  3339 

Library  ol  the  Future  50168 

Mixed  up  Ma  Goose  3339 

Nat  Geographic  4498 

PCSlGUbrary  23tA 

Stellar  7  3319 

Wing  Commander  4S69 

Zip  Plus  t  45123 

14  Other  Tides  CalCall 


SPECIAL! 

2.960  Pcogtams*  2  Disk  Set  S99 


NETWORKING  &  LAN 


SOFTWARE 

ACCPAC  BPI  LAN  S230 

Dec  Easy  Network  Acct  180 

Data  Ease  Access  Server  3  Pak  51 1 

Direct  Access  Network  Unlimited  ..  365 

FoxPro  Oist  Kit  285 

FoxPro  Lan  2  0 -6  Pak  515 

Lotus  1233  It  Nettvork  6)8 

MS  Excel  4.0  IjoiK*  Ftek  15234 

Netroom  Single  iduall  56 

Norton  PC  Anywhere  LAN  316 

Novell  NetWare  Lite  65 

Novell  NetWere  386  Prem  10  Pk  1664 

Peachtree  Network  435 

Print  0  LAN  14  User!.....  269 

Procom.W/V- 5  319 

as  A  Network  Pack  320 

Ouattro  Pro  Lan  255 


HARDWARE 

Eagle 

NE2NetwLT  Combo  Add  on  13.51  S259 

NelwareLTComboAdilonl3.il  204 
Nehm  are  LT  Combo  Add  on  15.251  204 
NetxrLTCmtoNllOOOStrtlSSI  400 
NetviirLTCmboNE'200DSml525l  400 
Anisolt 

Lantastic  2MBPS  Starter  331 

UmtHeEUmnlSumr     -a  4B 

Others  Call 

Standard  Microsystems 

Ether  card  Plus  8  bit  EUte  118 

All  Other  Models  Call 

Tiara 

All  Other  Models  Call 


CAD  &  ENGINEERING 


Auto  Sketch  3  0    SI40 

Otn§a  00)3-0   IS  237 

Generic  CAD  6.0    281 

Generic  CAD  Sterter  Kit  Level  II  65 

Math  CAD  298 

Summasketch  12x12  II 4  or  16  Bum  .315 


Summasketch  12x18  Pro  II 

4  or  16  Button   539 

Turbo  Cadd   75 

CalComp 

33120-34 Digl2xl2  I6B  299 

33120-34  Dig12xl24B  298 


NEW! 

HAYES  OPTIMA 
964^  FAX  96 

Optima  96tFAX96  Affordable 
V.32/9600  bps  data  and  Group 
3/9600  bps  FAX  modem 
V  42A"l2bis,  MNP  5,  plus  2400, 
1200  and  300  bps  Free 
Smartcom  data  and  FAX 
software  IS1 28  value). 


$354 


OCR/SCANNERS 

HARDWARE 

Complete 

Full  Page  GS/w  Wonlscan  $646 

Hall  Page  400  DPI    105 

DFI 

Scanner  MS  3000'  132 
Logitech 

Logi  Scannmi  25S  hr  PS/2  TS29I 

Logi  Scanman  2S6....._  260 

SOFTWARE 

CetchWeidhtOai  «» 

CAT  Reader  Pro  iiTPege  /56 

OmniPage  386  Windows  436 

OmniProlessional  20  629 

TERMINALS 

Wyse 

30*   S281 

ft  »a» 

(SB..   272 

160  _  337 

185  3S3 


GENERIC  CADD  6.0 
FROM  AUTODESK 

Thrs  recent  'PC  Magazme 
Editor  s  Choice'  award  winner  is 
truly  the  best  in  low-cost  design 
&  drafting  software.  Generic 
CAOO  IS  used  tor  everything 
from  mechanical  design  to 
architecture. Loads  AutoCAD 
files  directly  and  includes  a 
built-in  DXF  utility 


$281 


DISKETTES 

Sony 

35D/SD/Dim   S70 

3  5  Hm  11001  115 

525D/SD/DDisksim  45 

5.25  High  Density  11001  71 

CO-PROCESSORS 

Cyrix 

80387SX20  S90 

80387  DX2S   133 

80387  SX  25.  90 

8a3t70X  }}.-.-   11133 

80387  SX- 16   90 

Intel 

803870X33  „  267 

80387  SX- 16   (23 

803S7-SX20  125 

Others    Call 

PCMS92 


KEYBOARDS 

Keytronics  KBItlPlm  VBS 

TAPE  BACKUP 

Colorado  Memory  System 
Jmib»2Stm  ntw 

Jumbo  120  INT  f95 

POINTING 

DEVICES 

UfHeek  kheiemea  Serial/PS2.....  TS  SSS 

Logitech  Trackman  Portable  S3 

MS  Ballpoint  Mouse   110 

MS  Bus  or  Serial  w/Windows  11  14! 

Microspeed  PC  Tree  Ser  or  PS/2  70 


WINSLEUTH 
PROFESSIONAL  2.0 

Systems  Analvsis/Diagnostic  for 
Windows  3, X.  Hardware/Software 
configuration  under  Windows, 
tests  hard  disk,  serial  ports,  video 
&  mouse.  Installation  Assistant 
helps  install  new  add-in  boards. 
Included  FREE:  Co  Session  - 
($179  value). 


$89 


BOARDS 

ATI 

VGA  Wonder  XL  2S6K  -JIS3 

VGA  Wonder  XL  512K   123 

Diemond 

Speedster  24  ;6S 

SfM/l»  >M»  W/Hi-Cthr.  ir  J«7 

Everex 

RAM  3000  Deluxe   77 

RAM  8000   167 

Hercules 

Graphics  Station  1Mb   ...467 

Otfier  Models   Call 

Intel  All  Models   C«« 

Orchid 

Tiny  Turbo  286  114 

Tiny  Turbo  Xtra  177 

Other  Models.    Cell 

Paradise 

VGA'256K   103 

VGA  1024  512K.  167 

Video  7 

I024IW/2S6K  120 

Other  Models.  Call 

HARD  CARDS 

Plus  Development 
IIXL50MB  t297 

uximm...  11481 

Other  Models....  Ce8 


TERMINAL  PLUS  FROM 
FUTURE  SOFT 

Tired  ot  waiting  tor  your  DOS 
comm  product  to  come  out  with  a 
Windows  solution?  Terminal  Plus 
for  Windows  offers  an  easy  to  use 
phone  dialer  and  automates  logons 
10  over  2S0  BBS  s.  It  s  powerful 
script  language  converts  ProComm 
directories  into  Windows  with  a 
snglecli. 


PACIFIC  4  MEMORY 

Pacific  4  Memory  lor  HP 
LaserJet  IIP.  IIP  Plus,  111,  MID. 
and  HIP  printers  can  be 
purchased  in  1.2.  or  4Mb 
configurations.  Each  board  is 
fully  upgradeable  so  that  users, 
when  needed,  can  increase  the 
total  amount  of  memory  without 
replacing  the  board  rtsetf  -  jUst 
plug  in  additional  chips. 


$207 


MONITORS 

Aamazing 

I2-MMI28S    S72 

irCMS428SX  „.  J07 

Othtr  Models .  CtU 

AmOek  All  Models  Call 

Arche 

14' VGA  Paper  WhfU  113 

14-  SVGA  .28  1024  X  768  Non  lnlUm 

MAGI7F  1247 

Mitsubishi 
XCI4WCEGA  29 


Other  Models... 


..CM 


NaneoFSSa  ir.   im 

NEC 

MuHisync  2A    397 

Multisync  3fGX  14'  STB 

MllAnri>c«6(S-  Vftl 

Mulhsync  50  21'  )«S 

Multisync  5fB  I  r  1432 

Multisync  8K  20'  2739 

Princeton  Ultra  1800   SI8 

Sony  Multiscan  I304S  14'  ei2 
Zenith  ZCM  1432   S93 

FONT 
CARTRIDGES 

Pacific  Data  1-2^  Plus  2MG  SI42 

Pecihc  Data  1-2-4  Plus  4  MG  2a 

Pacific  Data  25  INI/Ill  259 

Pacific  Data  4  Memory  1MB  85 

PacilicOala4llamcir2llie   ITfff 

Pacific  Data  4  Memory  4MB  207 


MORE  FONTS 

Add  excitement  to  WordPerfect 
MS  Word,  Works  and  all 
Windows  applications.  14 
scalable  typefaces  plus 
outlines,  patterns,  and  shadows. 
Supports  dot  matrix,  inkjet 
lasers,  SPECIAL  OFFER 
Additional  14  Typefaces  $99 
Value  •  FREEI 


$72 


COMPUTERS 

Commodore  Amiga  Business  Part  Call 
IBM  PS/I  Pro  80Mb  999 
IBM  PS/I  Pro  129MB  1099 

MIT  SYSTEMS 
•  Twice  PC  Magaiinm'a  Cdhm  Choieal 
*  Free  ShippingI 

•JO-  Day  amtay-back  guanatael 
•  la  Suckl 
Systems  hsuG  Matioawida  Oa-Sita  Saniea. 
AMI  BIOS.  DOS  i  01.  I  2  &I  44  Onvts. 
Focus  2001  Keyboard. I/O.  VGA  Video 
Comioller. 'fur  005 Ir/ .  Caty  Wiadmnr 
38eSX25  2MB.  40M,  l2Flpy  VGA  .  S999 
386-2SNC.4MB.iaOMb.  1024x768 

SVGA  1329 

3le-4afl2IC.  4MB.I30M.  1024x788 

SVGA  1519 

4S6-33/I28C.4MB.  130Mb.  1024x768 

SVGA   1929 

486-33/I28C.4MB,  213Mb.  1024x768 

SVGA  JI79 

4te-Siy2S8C  4M.  2I3M.  l024aJ88 

SWM._-J.  VJ9 


PRINTERS 
LASER 

Epson 

Action  Laser  II  Call 

Hewlett  Packard 

Desk  Jet  SOOC.  745 

Laser  JelllP*  _  M 

Laser  Jet  III  I5S5 

Laser  Jet  HIP  tt  1012 

IBM  LaserPnnter  Sppm   1089 

NEC  Silentwriter  II  Model  95  1449 

Okidata 

0L-4O0Par    839 

DL-820  12X 

0L-8X   IMS 

OL-840.   im 

Texas  Instruments 

Micro  Laser  ....._.fl3l 

DOT  MATRIX 

Cihzen  Printer 

200GX-15   ssn 

GSX140*    308 

Other  Models.. 
Epson 
LOSJO  

LX810  

La870 


Other  Models... 

NECP32X  

Okidata 

IS4TIBM  

320  

321  ML  Par  

3410   , 

Other  Models... 
Pansonic 

1123.   

im  

IDS.. 


.  Can 

..■a  CM 


 «7 

..CM 


_JS7 
-.222 


im  

2123  

2624  

Other  Models.. 


...447 
1303 

..Call 

.205 
292 
375 
.168 
.259 
.387 
...Call 


Star  Micronics 

NX  1001  142 

NX1020Bainbow.  184 

NX  2420  Rainbow.  305 

Other  Models    CaU 

OTHER 

Canon  BJ  IOEX  037 

Canon  BJ  20    4X 

CoStar  Envelope  Printer  -...432 

CoStar  Lablewriter  II   176 

CoSlar  Lablewriter  lit  281 

Diconix  701  Printer.  419 


Seiko  Smart  Label  *  Printer. 


.133 


COMMUNICATION 
HARDWARE 

ATI 

Ultra  8514  1Mb  J3«5 

2400  ETC  INT  w/SW  10S 

2400  ETC  EXT.    34 

Cardinal  All  Models  Call 

Complete 

Communicator.   295 

Other  Models  Call 

Everex 

Evercom  12  INT.  48 

Everlex24/96INT.   248 

Other  Models   CaU 

Hayes 

24O0B    225 

Optima2400    141 

Pocket  Edrhon    1 10 

V  Series  96    473 

Other  Models   Call 

Intel 

24O0Baassic  135 

2400  EXT  167 

Practical  Penpherel 

24O0B  M/Ouicklink  75 

24/96  InlSO/BC  91 

PM  14400  JS4 

All  Models     Ctl 

Prometheus 

2400  B  w/Softwar»  54 

Pro  Modem  9600*  EXT  672 

U  S  Robotics 

Courier  2400  EXT.  257 

Courier  HSTInt  14.4  512 

All  Models       .  Call 

Zoom 

2400  EXT  V  42  Bit  u  113 

2400  EXT  M4S00  lax   65 

2400  it!  A  9600  fax  70 

2400  INT  M/9600Send/Rec  95 

2400AMCInt  53 

Turbo  96  .  318 
Other  Models  Cell 

DISK  DRIVES 

Conner  All  Models  Call 

Iomega  fBarnoullil 
Beta  44  MGTransportable  850 

Beta  44  MG  Insider  781 

Transportable  Pro  90Mb  662 

Other  Models  Call 

Maxtor 

7080A  80MG  IDE  275 

LXT  2I3A  200MG  IDE  608 

Micropolis  All  Models  Call 

Seagate  All  Models  Call 

Teac 

35-  1.44  m  AT  trss 

525"  I2MGAT.   SO 

Toshiba  3  5  I  4MG  57 

FORM  PROCESSING 

Formlool  Gold  3.0  «3 

PeifODMll  Tr«l 

SPREADSHEET 

Lotus  1  2  3Ver  2.4  J325 

ims  1-23  Var.  lit  nW 

MS  Excel  4  0  ver  Upgrade  15  SS 

Plan  Perfect  5.1    22S 


OPERATING 
ENVIRONMENTS 

Of  DOSve  O  SS4 

moos  5.0  Upontt  -Bit 

MS  DOS  50  OEM  43 
MS  DOS  50  IMS  Full  69 
MS  Windows  Var  31  89 

PROFESSIONAL 
DESKTOP 
PUBLISHING 

Freedom  ol  Press  DOS  or  Windows  .S235 
FegtaatertO  Tt  «B 

Ventura  Pub  Gold/GEM  5/8 

PRESENTATION 
GRAPHICS 

Cor*/  Dnw  X§    VSHF 

Drafix  Ultra  v40  234 

DrawPeriect    J19 

Harvard  Graphics  10.  399 

Hitaak  ver  21  124 

Lotus  Freelance  Graphics  4  0Upgrd..-N 

DATA  BASE 
MANAGEMENT 

Clarion 

Personal  Developer  J42 

Prolessional  Denloper  4M 

Clipper  438 

Data  Perfect    2N 

Dbase  IV.  489 

FoxPro  API  Library  Constmctkm  310 

FoxPro  Dist  Kit  285 

FoxPre  Sifla  II— rill  V  441 

Infoselect  87 

Paradox  3  5  489 

DiA  250 

RSR  Relational  Report  Wrner  183 


COMPUTER  ASSOCIATES 
-TEXTOR 

CA-Textor  offers  an  easy-to-use, 
feature-rich  user  interface  that 
incorporates  select  features, 
such  as  pull-down  menus,  pop- 
up dialogs  and  a  user- 
configurable  tool  bar,  which 
gives  you  simple  and  direct 
access  to  the  many  powerful 
features  of  CA-Textor.  . 

$99 


PERSONAL 
FINANCE 

OaickaeiO  IDOSI  n  «» 

Tobias  Managing  Your  Money  v.8.0.  48 

Wealth  Builder  90 

•UTILITIES 

BACK  UP 

Back  II 4  IDOSI  ta 

Central  Paint  Backup  Windomt  S3 

Fallback  Pfus  II.  It  US 

Norton  Backup  2  0  IDOSI  82 

GENERAL 
Copy  II  OpHon  Board  Dolwa  ....■a  till 

Copy  II  PC  60    J? 

Norton  Antivirus.   JB2 

Super  PC  Kwik  43 

HARD  DISK  MANAGEMENT 
Norton  Utilities  6  01  SI09 

PC  Tools  71  ;07 

ODOSIII  41 

SpinRite  II   SI 

Stacker  vtl   .ff  28 

Slacker/AT  171 

XTreeCold2S  ....32 

MEMORY  MANAGEMENT 

386MAX60   JSI 

DesQview386   121 


PARADOX  4.0  FROM 
BORLAND 

Paradox  is  The  mosl  advanced 
database  ever  created  for  DOS  - 
and  now  it  s  the  fastest,  setting 
new  standards  in  performance 
for  botli  network  and  stand 
alone  use. 


Call 


 trS7 

MENUING  SOFTWARE 

Power  Menu  Plus.  S6I 

PRINT 

PiiBit  Plus   ....  JB5 

Print  a  vS  O.    79 

Sidowtyt  rJJ.  _  it  SI 

SCREEN  SAVERS 

Altai  Dark   _  n  S27 

Intermission   27 

WORD  PROCESSORS 

Grammitk  V  IDOSI   S5S 

LetterPertect    84 

MS  Word  5  5    203 

PFS  ProWrite  Plus.   158 

Rightwriter  5  0      55 

WordPerfect  5.1  2SI 

Word  lor  Word  IWindowsl   38 

CnCLE  206  ON  READER  SEHVCE  CARD 


ACCOUNTING 

ACCPACBPI 
AP.  AR.  GA.  m.  Peyroll  TrtZW 

DAC  Easy  Bonus  Pack  4  2  122 

DAC  Easy  Payroll  4.2.  5S 

One  Write  »  Accl  Works  119 

Pacioli2000  27 

Peachiree  III  w/Daia  Query  211 

TimaSlips  III  4.0  183 

COMMUNICATIONS 

Carbon  Copy  Plus  60  SI  10 

Co/Sesston  Remote   „  70 

Close  Up  Dual  Pak  118 

Mac  Unk  Plus    Ill 

Norton  PC  Anywhere  V*.S   /  IS 

PC  Anywhere  III  _  71 

Procom  Plat  wtl  „.  tr  tf 

Prodigy  Start-Up  Krtl  I  J4 

Winfax  Pro  70 

PROGRAMMING 
&  LANGUAGES 

Borland  C**  App  Framework  S469 

¥S  C  Compiler  it  213 

MS  Fortran  Compiler  281 

MS  Macro  Assembtor  BS 

MS  Quick  Basic    SI 

MS  Quick  C  59 

MS  Visual  Basic  I  IS 

LIST 
MANAGEMENT 

Avery  LmM^ 
iLmamrorDotMetriM)  trSiS 


POLICIES 


•  (M«f  Uii  Hwn. 

tat  Im  -  Sfai.  %mm  Imm  -  Sfn 

■  In  Ari7ona  Call  (W71 9M-04O2 
•0(d«i  ProctSSing  16021 944  103' 

10«m  3f)tn  Mon  f fi 
■Mailing  Addnu 
Tet«man.  8804  N  23i6  Avt ,  Phovnia  AZ  8S02I 

C*ll  w  Faa  « |M3)  9M  1510 

■  Inteinaijodsl  ordv's  add  6N 

■  Call  Beioie  Subfuining  P  0  s  Ask  tor  National 
Accounts 

•  Paitcnsl  and  company  checks  wiU  dtlay 
ih«pptf>g  3  wwks 

■  Pncat.  tcrmt.  avatlatHiity  ft  tpaciftcations  a<a 
lubfict  to  chtnga  iMthout  notice 

•AtfdSXforCOO.APO  &FPO  Oideti 

•  Monty  Back  Guaranla« 

Sottwaia  ONLY  30  days  (torn  data  of  nvoK* 
ftctunil  ONLY  oo  Product  Pnci  C«JI  lo(  ftatum 
AurhomatKin  NumtM' 
Muit  b«  in  Or>0ina<  PackagirtQ 
-  No  Chatga  for  VISA  and  Maattrcaid 

•  W«  Oo  Not  Charge  You>  Caid  UnU  Your  Oritor 
•t  Shipped 

■  You  Pay  itt«  Ground  Shippwig 

l-W  $8  00.  n-2iy  S12  oo  lEiceDt  Alaska  & 
H»w»ii) 

Wt  Pay  the  Atr  DrHtfOnct  »i>d  Ft**  Air  Appbts 
ONLY  lo  Domtstic  wdtfs  up  to  20  Ibt  and  ovvr 
SlOO 

•  All  products.  irKluding  DOA's  carry  only 
manutacturtf  'swarrantivs  Wt  do  not  honor 
guaranlatv  rabatti,  trial  ptriod  prrviltgtt  or 
pr  omoDonat  programs  ofltred  by 
manutacturets 

•  No  rtturns  on  uitd  or  misoidtrtd  pfoduct 

■  Wt  do  rtoi  guarantat  machint  compatibrfiry 

■  Machtnt  compattbrMy  discltmcf  dot«  not 
appty  to  MIT  syctwrii 


OF  EXPERIENCii 
DEIJVERSiii 


SHIPPING 


Most  orders  shipped 

in  24  hours... 
with  FREE  Air  Express 

You  pay  the  ground  shipping,  we 
pay  the  air  difference! 


A  decaiie 
of  lowest  prices  '■: 
on  the  products 
you  want.  jgj;: 


We  do  not  charge  :j: 
your  card  until  wK-: 
ship  your  order.  30:j 
Day  Money  Back 
Guarantee  on  all  •> 
VMS.  No  questions  ask^jf^j: 


When  you  see  thii;: 
symbol,  you're  |:| 
assured  that  thest> 
products  have  >; 
been  purchased  most  often  by 

r  national  customer  base,  X 
based  on  performance  and  the  ■:• 
tclemart  price. 

•:.5.v. 


CALL  US  FOR 

CUSTOMIZED 
ACCOUNT 
SERVICES 


International  Orders:  Wj^l 
1-602-944-3045 
Fax  1-602-944-1510 
Canada  1-800-752-0590 

Purchase  Orders: 
1-800-521-1970 

Dealers/VAR's: 
1-800-521-1982 

c  MIT  Systems  8i  Networks:  •:• 
h  1-800-336-4310  ^j: 


1-800-521-1973 


Insight 


Insight  Software 
-  a  name 
you  trust. 

Introducing  the  Inevitable; 

Insight  Software! 
It's  ingenious  -  the  leader  in 

computer  systems,  hard 
drives  and  peripherals  nov»/ 
sells  softv/are  solutions  at 
low,  low  prices. 
Intrigued? 
Call  today  and  sample 
Insight's  snappy  service 
and  superior  support. 
Insist  on  Insight  Software 

for  incredible  savings 
and  instant  satisfaction! 

BLUE  TITLES  =  WINDOWS 


All  orders  shipped 
Federal  Express! 


Software  from  A  to  Z 


1st  Act! 

$49 

386  Max  6.0 

59 

Act  2.1 

215 

Address  Book  Plus 

47 

Ami  Pro  2.0 

279 

Auto  Sketch  3.0 

138 

Clarion  Personal 

45 

Clipper  5.01 

489 

Corel  Draw  3,0 

349 

dBase  !V  1.5 

459 

DAC  Accounting  4.2 

87 

dro 

69 

Decisions  on  Computer 

35 

Designer  3.1  w/ ATM/ATA 

449 

Easy  Cad  2 

109 

Fastpak  Mail 

52 

Floorplan  Plus  1.1 

45 

FormTool  Gold  3.0 

69 

Foxbase  + 

183 

Generic  CADD  6.0 

275 

Grammatik  IV  2.0 

54 

Harvard  Graphics  3.0 

345 

Harvard  Project  Manager 

429 

Hijaak  (or  Windows 

139 

Home  Lawyer  2.0 

49 

Icon  Do-It 

20 

Knowledge  Adventure 

49 

Laplink  Pro  v.  4 

98 

Lotus  123  V.  3.1+ 

399 

Lotus  123 

399 

Lotus  Smart  Suite  Pack 

459 

SOFTWARE 


Mavis  Beacon  Typing 
Managing  Your  Money  8.0 
Micrographix  Draw 
Microsoft  Excel  4.0 
Microsoft  Right  Simulator  4.0 
Microsoft  Money 
Microsoft  Publisher 
Microsoft  Word 
Microsoft  Works 
Money  Matters 
MYOB  Accounting 
New  Print  Shop 


I  Word  for 
Windows  2.0 

It's  more  than 
a  word  processor. 
Create  tables, 
bullets,  charts, 
columns,  even 
drawings!  Includes 
spelling  and 
grammar  checker. 


$299 


MIRACLE  PIANO 

The  first  piano  ttiat  teacties 
you  tiow  to  play  it. 


Paccioli  2000 
Paradox  SE 
PC  RIe  6.5 
Peachtree  III 
Printmaster  Plus 
Quickbooks 
Quickpay 

Righlwriter  Windows 
Secret  Weapons  of  the  Luftwaffe 
Sideways  3.3 
Sim  City  Windows 
Simply  Accounting 
Sports  Adventure 
StatMaster 
Supercalc  5.1 


Bodyworks 

The  human  body 
is  the  ultimate 
machine,  and  now 
you  can  explore  it 
in  fascinating  detail 
Bodyworks  lets  you 
focus  on  skeletal, 
muscular,  nervous, 
digestive  and 
other  systems. 


Software  Maifcetltig 


EASY  TO  Om 


Microsoft 
Excel  4.0 

Microsoft  Excel  4.0 
gives  you  unprece- 
.  dented  power  and 
(  ease  of  use. 

Includes  charting. 
L  report  manager, 
|spelling  checker 

database 
capabilities. 


|_$299 

TuiboCad 

$79 

Vigilant  Point  of  Sale 

329 

Vigilant  Sales  Orders 

329 

Willmaker  4.0 

34 

Wired  for  Sound  Pro 

39 

Word  for  Word  Pro  5.0 

69 

Word  Perfect  Windows 

264 

Word  Perfect  5.1 

259 

1         Utilities/DOS  1 

386  Max  6.0 

$59 

Atrove  Disc  4.0 

59 

After  Dark  Windows 

29 

Back-It  4 

68 

Battery  Watch  Pro  3.0 

29 

Blue  Max  6.0 

85 

Brooklyn  Bridge  85 

Calendar  Creator  Plus  4.0  47 

Carbon  Copy  -1-6.0  109 

Carbon  Copy  Windows  109 

Central  Point  Anti-Virus  1.1  75 

Central  Point  Backup  7.1  75 

Check  It  3.0  79 

Copy  II  PC  6.0  30 

Crosstalk  Communicator  49 

Crosstalk  Mk  IV  129 

Crosstalk  Windows  129 

Desklink  2.21  99 

Desqvlew  2.4  75 

Desqview  386  2.4  125 

Direct  Access  5.1  64 

Disk  Lock  1.0  119 

DOS  Utilities  2.1  49 

Dr.  DOS  6.0  65 

Dr.  Solomon's  Anti  virus  Tool.  69 

Fastback  Plus  3.0  114 

Geoworks  Pro  125 

InfoSpotter  2.5  59 

Intermission  2.0  30 

Laplink  Pro  v.  4  98 

MS  DOS  5.0  Upgrade  59 

Menudlrect  Gold  29 
Microsoft  Windows  3.1  Upgrade  49 

Net  Optimizer  2  249 

Norton  Anti  virus  2.0  82 

Norton  Back-Up  82 

Norton  Commander  3.0  95 

Norton  Desktop  Windows  95 

Norton  Editor  2.0  65 

Norton  Utilities  6.01  110 

Ontrack  Disk  Manager  5.0  45 

PC  Anywhere  4.5  115 

PC  Kwik  Powerpack  74 

PC  Tools  Deluxe  7.1  108 

Powertvlenu  Plus  65 

Procomm  Plus  2.0  65 

Q-DOS  3  45 

QEMM  386  6.0  58 


Insight 


Incredible  Savings 
Instant  Satisfaction 


We' 
or 
any 


QRAM 

$49 

Sidekick  2.0 

55 

Sitback 

48 

Sitback  for  Windows 

50 

Splnrite  II  2.0 

62 

Stacker  Software 

89 

Stacker  w/Coprocessor 

175 

Super  PC-Kwik  4.1 

49 

Superstor  2.0 

77 

Virex  PC 

65 

Virusafe 

61 

WinConnect 

59 

WinFax  Pro  2.0 

69 

XTree  Go4d  2.5 

88 

Soundboards/Mice 


Adiib  ISA 

$75 

Insight  Mouse 

19 

Logitech  Rrst  Mouse  Serial 

45 

Miracle  Piano 

339 

Scanman  32  w/Catchword 

249 

SoundBlaster 

105 

SoundBlaster  Professional 

185 

Trackman  Portable  Serial 

80 

Trackman  Serial 

80 

StatMaster 

High-speed,  high 
density  database  of 
derrrographic.  ecorv 
omic  and  geographic 
data  from  the 
Bureau  of  the 
Census.  Includes 
Harvard  Geographies 
free!  A  $395  retail 
value. 
Computw 
Easy 


SSMSIER 


$239 


Policies  1 

SI 

•Wi  meet  or  beat  any  nabonaty  advertised 
competitor's  pnce.  Prices  and  product 
availability  S(i)iect  to  change  without  notx».  Al 
orders  shipped  Federal  Express.  Add  5%  for 
CCD.  orders.  All  products  are  NEW.  Shipping 
Is  not  refundable.  PC's  accepted  from 
qualified  buyers  net  20.  30  Day  Guarantee- 
some  restnctions  apply.  Shipping  not 
refundable  and  software  must  be  inopened. 
All  trademart(S  are  the  properties  of  ttieir 
respective  owners,  c  1992  Insi^  Distribution 
NetwoiKlnc. 


Insight  Software 
1912  W.  4th  St. 
Tempe,  AZ  85281 

602/350-1155 
FAX  602/35ail77 


meet 
beat 
price! 


CALL  FOR  WEEKLY  SPECIALS! 


SOFTWARE   AND  DRIVES 


i 


CD-ROM  OmVE 


I 


CD-ROM  Software 


Aircraft  Encyclopedia  $85 

American  Heritage  Encyclopedic  79 
Dictionary 

Beethoven's  Ninlii  Symphony  55 

Multimedia 

Brttannica  Family  Choice  65 

Career  Opportunities  59 

CD  Game  Pacl<  49 

CD  Game  Pacit  II  59 

Chessniaster  Multimedia  55 

CIA  Factoook  69 

Coates  Art  Review  69 

College  Handbooli  1992  49 

Compton's  Family  Encylopedia  399 

Compton  s  Multimedia-DOS  795 

Compton's  Multimedia  Windows  895 

Conquests  of  the  Longbow  49 

New  Basics  Elec.  Cookbook  79 

Electronic  Home  Library  79 

Family  Doctor  49 

New  Groller's  Illustrated  Encyc.  279 

Gulness  Disc  of  Records  1991  49 

KGB  Wortd  Factbook  59 

King's  Quest  V  49 

Library  of  the  Future-  1st  Ed.  149 

Library  of  the  Future-  2nd  Ed.  249 

Loom  49 

Mammals:  A  Multimedia  Encyc.  89 
Mavis  Beacon  Typing  Mullimedo  69 

Microsoft  Bookshelf  125 

Microsoft  Bookshelf  Multimedia  125 

MIxed-Up  Mother  Goose  39 

North  American  Fax  Book  199 

North  American  Indians  79 

Officer's  Bookcase  79 

Pixel  Garden  79 

Plant  Doctor  69 

Programmer's  ROM  129 

Publique  Arte  129 

RBBS  in  a  Box  129 

Reference  Library  69 

Roger  Eberfs  Home  Movie  69 

Companion 

Secret  of  Monkey  Island  49 
Secret  Weapons  of  the  Luftwaffe  49 


I 


Creative  Labs 
Multimedia 
Upgrade  Kit 


I 


Includes  CD-ROM  drive.  Multimedia 
extenstons  1.0.  Sound  Bioster  Pro 
Intertoce  card  and  five  CD  frtlesl 


Shareware  Gold  $69 

Sherlock  Holmes  Consulting  59 
Detective 

Small  Business  Consultant  96 

Software  Developer  K  309 

Development  Kit  Multimedia 

Soundworks  39 

Space  Series-Apollo  79 

Space  Quest  IV  49 

Stat-Pack  85 

Stellar  7  39 

Street  Atlas  79 

Talking  Classic  Tales  69 

Talking  Jungle  Safari  69 

Terrorist  Group  Profiles  59 
Time  Magazine  Compact  Almanac  129 

Timetable  of  History:  59 

Science  &  Innovation 

Ultimate  Basketball  39 

U.S.  Atlas  59 

U.S.  Atlas  with  Automap  79 

U.S.  Civics  69 

U.S.  History  on  CDROM  249 

U.S.  Presidents  79 

USA  State  Factbook  69 

USA  Wars:  Civil  79 

USA  Wars:  Korea  79 

USA  Wars:  Vietnam  79 

USA  Wars:  Wodd  War  II  79 

Wing  Commander  &  Ultima  VI  45 

World  Atlas  69 

World  Atlas  Multimedia  99 

Wodd  &  U.S.  Atlas  89 


Corporate  Buyers! 

Call  our  National  Accounts  Dept. 
Purctiase  orders  OKI* 


If  you  don't  see  it. . . 


Call  Insight  Software!  More  titles 
than  you  can  shake  a  disk  at! 


HARD  DRIVES 

Intfniationul 


FROM  HARD  DRIVES  INTERNATIONAL 

TALON  CD-ROM  &  COMPLETE  MULTIMEDIA  ENCYCLOPEDIA 

The  Talon  CD-ROM  is  a  quality  half-fieight  5  1/4"  internal 
drive  that  plays  both  CD-ROM  and  audio  discs.  This  Multi- 
media-compatible drive  Is  a  complete  kit  including  inter- 
face card,  sound  board  connector  and  all  mounting 
hardware.  30  Day  Money  Back  Guarantee  &  1  Year  Warrantyl 

Includes:  COMPTON'S  26  VOLUME  ENCYCLOPEDIA 

Over  10  million  words,  32,000  articles,  15,000  images,  charts  & 
graphs,  rotating  world  atlas,  U.S.  history  timeline,  Webster's  Dic- 
tionary, music,  speech  and  much  more.  A  S795  valuel 


Pro  Audio 
16  System 


PThe  ulftmate  multimedia  system! 

I  Includes  a  super-lost  SCSI  CD-l?OM 
drive,  Pro  AudioSpectnjm  16  sound 
board,  MS  Win  3.1.  Lotus  123  multi- 
media, Compton's  MM  Encyclopedia. 
King's  Quest  V  and  morel 


SONY  535 


Cofviplon's 


Csrel  '''il 

CO-ROM  with  award-winning  Corel 
Draw  and  Art  Show  on  CD  "  ' 
10.000  clip-ort  images! 


CD-ROM  Software  Bundles 


AVAILABLE  WITH  PURCHASE  OF  ^ 
$299  TALON  CD-ROM  DRIVE  & 
MULTIMEDIA  ENCYCLOPEDIA  COMBO  ^ 


Multimedia  Pacit  >129 

ChessMaster  3000  World  Atlas 

Sherlocti  Holmes  U.S.  Multimedia 

National  Geograpiiic  Mammals 


Education  PacIt 

Family  Choice 
Interactive  Storytime 
U.S.  History 


»129 

Timetable  of  Science 
U.S.  Presidents 


Office  Pacit  *159 

Home  Office  Reference  Library 

USA  State  Fact  Bool<    World  Atlas 
Career  Opportunities     U.S.  Atlas/Automap 
North  American  Fax  Bool( 

Game  Pacit  *99 

Loom  Wing  Commander 

Monl<ey  Island  &  Ultima  VI 

Secret  Weapon  of  Luftwaffe 


Reference  Pacit 

Book  of  Lists 
Greatest  Boolts 
Guiness  Disc 


>159 

Reference  Ub 
Time  Almanac 


/ 

Pick  any  five  for 

Guinness  Disc 
Bible  Library 
Aircraft  Encyclopedia 
Time  Almanac 
U.S.  Presidents 
USA  State  Fact  Book 
North  American  Indians 
Career  Opportunities 
Space^Apolto 
Civil  War 
Vietnam 
Korea 
Wortd  War  II 
U.S.  Civics 
U.S.  Atlas 
World  AUas 
Game  Pack  II 
Sound  Works 
Interactive  Storytime 
European  Monarchs 
Timetable  of  Science 
Timetable  of  Arts 
CIA  Factbook 


Insight 


Incfecflble  Savings 
Instant  Satisfaction 


EASY  10  m 

1 


486  Pomier 


4  Hour 
Battery  Life 


9600/2400  Fax/Modem 
Send/Receive 


'  Comprehensive  Vortex  ,^ 
1  -Year  warranty  ^ 

■  Every  unit  comes  complete 
with  A/C  adapter,  Battery 
and  Deluxe  Carrying  Case 


bRTEX  Computers 

2790  Windybush  Road,  Newtown,  PA  18940 


386  Price! 


486SLC/25MHZ 
Notebook  Computer 

•  85Mb  hard  drive  (130  optional) 
•4Mb  RAM  (6/8/10  optional) 

•  3.5'  1.44  Mb  floppy  disk  drive 

•  4-Hour  battery  life 

•  10"  Paper  white  CCFT  LCD  back  I  it  triple 
supertwist  display  640  x  480  VGA , 
supports  32  grey  scales 

•  80/81  Low-profile,  soft  touch  keyboard 

•  Two  serial,  one  parallel  ports 

•  Super  VGA/800  x  600  video  external  port 

•  External  keyboard  port  with  adapter 

•  Expansion  port  for  optional  docking  station 

•  Advanced  Suspend /Resume  modes 

•  Internal  removable  Ni-Cad  battery  pack 

•  90-260  VAC  auto-sensing  AC  adapter 

•  FCC,  UL,  TUV,  and  CSA  approved 

•  Size:  11.7  x  8"  x  1.8  Weight:  6.6  lbs  w/battery 

DOS  5.0,  Windows  3.1 ,  Cache  and 
Power  Management  Utilities  included! 
Supports  OS/2,  XENIX  and  UNIX 

Options; 

Expansion  docking  station 
•  Extra  battery.  Car  adapter 

•  External  quick  charger  - 
3  Battery  capacity 

•  internal  9600/2400 
fax/modem  send/receive  - 
add  $250. 

Numeric  keypad 

486SLC/25MHZ 

4Mb  RAM  /85Mb  Hard  Drive  Package 

»2195 

486SLC/25iyiHz 

8Mb  RAM  /130Mb  Hard  Drive  Package 

•  Internal 
9600/2400  ^ 
Fax/Modem 

•  Extra  Battery 

Visa  and  MasterCard  accepted  Shipping  arxJ  handhr^  are 
additional  All  prices  and  conftguratKxis  subject  to  change  without 
notice  Governrnent  arxJ  educational  orders  welcome 
Not  responsible  for  typographical  errors 

1992  Vorte«  Computers  Inc  All  rights  reserved 

Call  Today! 

800-548-7839 


QRCLE  204  ON  READER  SERVICE  CARD 


Cl 


mCompattle 


THE 
RELATIONAl. 
DATABASE 
ADVISOR 


The  N9W  W 

Complete  I 
Re(erenee  . 

-2v  ^ 


Select  any  5  books 

fof  $/195 
only  ^ 


(values  to  $164.75) 


3921 P  $22.95 
(includes  disk) 


3279  $36.95 


1S0S«P-XXX  t49.95 

Counis  as  3 


40(9  (29.(5 

Hardcover 


30S7P  (IS.M 


(309P-XX  (29.95 

Counts  as  2 


Hard  DUk 
Management 
with  DOS 

Sccoad  EdiliMi 


M90P  (19.95 


mod™  I 

CilMMI  MCVnONS 


U1654  (29.95 


5W023-XX  (36.96 
Hardcovef'Counto  W  2 


9339  (32.95 

Hardcover 


1^  Windows 

The  Complete 
Reference 

SECOND  EDITION 

UI747-XX  (29.(5 

Counts  as  2 


32(3P  (19.95 


^Special  Book/Disk  Offers' 


As  a  member  off  The  Computer  Book  Club . . 

.  .you'll  enjoy  receiving  Club  bulletins  every  3-4  weeks  containing  exciting  offers, 
on  the  latest  txx>ks  in  the  field  at  savings  of  up  to  50%  off  of  regular  publishers' 
prices.  If  you  want  the  Main  Selection  do  nothing  and  it  will  be  shipped  automatically. 
If  you  want  another  book,  or  no  book  at  all,  simply  return  the  reply  form  to  us  by 
the  date  specified.  You'll  always  have  at  least  10  days  to  decide,  and  if  you  ever 
receive  a  book  you  don't  want,  due  to  late  mail  delivery  of  the  News,  you  can  return 
it  at  our  expense.  Your  only  obligation  is  to  purchase  3  more  books  during  the  next 
2  years,  after  which  you  may  cancel  your  membership  at  anytime. 

f  coupon  IS  mtssing.  use  this  address  ID  |0*n  The  Computer  Booh  Club.  Blue  Ridge  Sunmlt.  PA  17294.0620 


1 

MSDOS 
BATCH  FILE 
PROr,RAMMIN(; 

391(-XX  (36.95 

Hardcover/Counts  as  2 


33(2P 
(29.95 


4149-XX  (39.95 

Hardcover/Counts  as  2 


391 7P  (29.95 


|compotc" 

Vnises 

All  books  are  softcover  unless  o<henns«  noted  (Publishers'  Prices  Shown)    1992  CBC 


The  Computer  Book  Oub' 


Blue  Ridge  Summit,  PA  17294-0820 

YES!  Please  send  the  5  volumes  listed  below,  billing  me  only  $4.95  plus  ship- 
ping/handling and  applicable  sales  tax.  Enroll  me  as  a  member  of  The  Computer 
Book  Club  according  to  the  terms  outlined  in  this  ad  If  not  satisfied,  I  may  return 
the  books  within  10  days  and  have  my  membership  cancelled.  A  shipping/handling 
charge  and  tax  will  be  added  to  all  orders. 


II  you  select  a  book  that  counts  as  2  choices,  write  the  book  numbur  in  one  box  and  XX  in  the  next 
If  you  select  a  Counts  as  3  choice,  write  the  book  numt>er  in  one  box  and  XXX  in  the  next  2  boxes 

Name  


Address 
City   


State 


-Zip 


. Phone 


oner  valid  lor  new  memt>ers  only.  suOfect  to  acceptance  by  CBC  Canada  must  remit  m  U.S.  funds.  Afiplicanis  out- 
side Ihe  U  S  and  Canada  will  receive  special  ordering  instruclicns  P892 


CnCLE  31 1  ON  READER  SERVCE  CARD 


PllBDnilKlFllT.injUl 


Where's  the  first  place  you  should  turn  for 
productivity-boosting  software,  plus  the 
latest  information  and  advice  about  com- 
puting? ZiffNet,  the  on-line  information 
service  from  the  publisher  of  the  leading 
PC  and  Mac  publications,  including  PC 
Magazine,  PC/Computing,  PC  Week,  Mac- 
WEEK,  Computer  Shopper  an6  PC  Sources. 

For  starters,  you  can 
choose  from  the  best 
in  downloadable  soft- 

The  best  in 

downloadable  software  ware  from  a  library  of 
more  than  2000  free  or  inexpensive  share- 
ware or  public  domain  programs-everything 
from  games,  to  PC  Magazine  utilities, 
business  applications,  education  titles, 
and  more.  Unlike  many  other  on-line 
services,  only  the  best  and  most  reliable 

568 


programs  are  selected  for  the  library. 
And  all  are  ready  to  download  and  use 
immediately.  ^^^^  --^ 

On  ZiffNet,  you  can 
access  more  than  20 
interactive  forums         Need  advice? 
organized  by  specific  topics-many 
hosted  by  the  leading  columnists  and 
editors  in  the  computer  industry. 
Ask  for  advice,  find  a  solution  to  a 
technical  problem,  debate  the  issues 
or  exchange  information  with  the 
experts  or  your  colleagues  on-line. 

Ziff  magazines  on- 
line add  a  new  dimen- 
sion to  your  favorite 


MUier 

0== 

Your  favorite  Ziff 
magazines.  With  cus-     magazines  . . .  on-line 

tom  software  and  detailed  information 
like  Buying  Guides  linked  to  the  current 
printed  issues.  Plus  select  editorial  on-line 
becomes  a  powerful  and  convenient 
reference  tool-including  product  re- 
views, listings  of  award-winning 
products  and  support  information.  You'll 
also  get  direct  access  to  the  people 


Ci 


behind  the  magazine. 

ZiffNet  helps  you  shop 
smarter,  with  a  broad 
range  of  services  offering      shop  smarter 
information  and  advice  on  buying  desk- 
top computer  products.  Now  including 
Ziff  Buyers'  Markef'-a  new  buying 
service  with  detailed  product  and  pricing 
information  on  more  than  10,000  prod- 
ucts available  from  the  direct  channel. 
You'll  also  find  Buyers'  Digests,  compre- 
hensive reports  on  individual  product 
categories;  Demos  Showcase  with  hun- 
dreds of  the  latest  demos  you  can  down- 
load and  evaluate  immediately;  and 
Computer  Select'" on-line,  with  informa- 
tion on  more  than  70,000  products  from 
over  10,000  companies. 

As  for  technical  support,  ZiffNet  provides 
JJ         software  tools  and  tech- 

TO 


nical  advice  to  help  you, 
or  the  users  you  support. 


Technical  support  and 

solutions        vvork  more  effectively 


and  productively.  There's  an  on-line 
newsletter  to  help  you  trouble-shoot 
Windows'"  problems.  A  diagnostics  tool 
from  the  Cobb  Group  to  answer  questions 
about  Lotus®  1-2-3®.  Or  download 
utilities  that  automate  tasks,  add  func- 
tionality, save  you  time  and  more. 

And  finally,  ZiffNet 
gives  you  the  news.  Daily 
news  from  Newsbytes'". 
Weekly  news  summaries 


What's  news 


from  PC  Week  and  MacWEEK-the  Friday 
night  before  they're  published.  All  so  you 
can  keep  pace  with,  and  make  sense  of, 
computer  industry  trends  and  events. 

Add  it  all  up  and  you'll  see  why  ZiffNet  is 
the  first  place  to  turn  for  what  you  need  to 
get  the  most  out  of  computing. 


Product  names  and  services  are  trademarks  or  registered  trademarks  ot  ttieir  respective 
companies.  OI992  Zitf  Communications. 'Current  CompuServe*  members  type  GO  ZIFFNET. 

PCM0800 
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CRCLE  085  ON  READER  SERVICE  CARD 


COMPETITVE  EDGE  FOR  COMPUTER  PROFESSIONALS 


Find  Everything 
You'll  Ever  Want  Td  Know  Abont 
Computer  Products  All  In  One  Place! 


WHAT  DOES  COMPUTER 
SELECT  DO  FOR  YOU? 

Computer  Select  helps  you  make 
the  right  purchasing  decisions 
— and  avoid  costly  and  time- 
consuming  mistakes.  It  quickly  provides  all  the 
information  you  need  to  identify,  evaluate  and 
select  exactly  the  computer  products  that  meet 
your  particular  needs. 

•  Identify  the  products  that  perform 
specific  tasks. 

•  Compare  the  performance  characteristics  of 
competing  products. 

•  Evaluate  the  suitability  of  products  to  your 
current  operating  environments 

•  Obtain  a  w/ide  range  of  expert  opinion 
concerning  each  product. 

•  Keep  up  with  the  latest  product  and 
technology  advances. 

•  Discover  valuable  tips  and  techniques  to 
improve  the  performance  of  your  existing 
products. 

WHAT  IS  IT? 

Computer  Select  is  recognized  throughout  the 
industry  as  the  most  comprehensive  and 
complete  source  of  computer  product 
information  —  including  software  applications, 
hardware  and  communications  devices. 
Available  on  a  single  CD-ROM.  it  is  constantly 
being  improved  and  expanded. 

To  make  certain  that  Computer  Select  is  not  only 
the  most  complete,  but  the  latest  source  of 
product  information,  subscribers  are  sent  an 
updated  disc  every  month. 

HOW  DOES  IT  WORK? 

Computer  Select  puts  hundreds  of  publications 
and  tens  of  thousands  of  articles  right  at  your 
desk  —  right  at  your  fingertips.  But  with 


Computer  Select 

Computer  Select's  unique  search-and-retrieve 
program  you  can  get  the  exact  information  you 
need  quickly. 

Merely  type  the  word  or  combination  of  words 
that  describe  what  you  are  looking  for  and  the 
entire  database  is  searched.The  information 
appears  on  your  screen  in  seconds. 

WHERE  DOES  THE  INFORMATION  COME  FROM? 

Computer  Select  gives  you  immediate  access  to 
tens  of  thousands  of  product  reviews  and 
analyses  —  an  entire  year's  worth  of  articles, 
updated  every  month.  The  information  comes 
from  leading  industry  publications  such  as  PC 
Magazine.  PC  Week.  InfoWorld.  MacUser.  LAN 
Times  and  LAN  Technology-  over  170  in  all! 

In  addition.  Computer  Select  incorporates  all  the 
reference  information  from  Data  Sources,  the 
foremost  directory  of  computer  products  and 
companies.  It  also  contains  electronic  versions 


of  Alan  Freedman's  Computer  Glossary  and 
Harry  Nevirton's  Telecom  Dictionary. 
That  means  you  get: 

•  12  months  of  information  from  170  leading 
computer  publications. 

•  Specs  on  over  72.000  hardware,  software  and 
data  communications  products. 

•  Profiles,  addresses  and  phone  numbers  of 
13.000  computer  companies. 

•  Definitions  for  1 1 .000  computer  and 
telecommunication  terms. 

WHO  NEEDS  IT? 

Computer  Industry  Managers 
Computer  Resellers 
Information  Center  Personnel 
Hardware  and  Software  Marketers 
PC  Vendors 
MIS/DP  Managers 
Purchasing  Agents 
Independent  Support  Companies 
Universities  and  Trade  Schools 

'In  ten  minutes.  Computer  Select  can  give 
me  sixty  pages  of  in-deptli  reports  on 
wtatever  I  need  to  know  atmut — ISDN. 
SONET,  video  conferencing  or  multimedia. " 

William  Tyler.  New  York  Teleptione- 

CALL  NOW  FOR  FREE  DEMO  DISK 

Find  out  how  quickly  and  easily  you  can  find 
exactly  the  computer  products  you  need  — 
call  today  for  a  FREE  Computer  Select 
demonstration  disk.  No  obligation. 
No  commitment.  Tons  of  information. 

1-800-827-7889  cvLioi 


FIlTHt:  RIGHT  PKOIHTT 
RllillT»IIBVOint.\TIT 


C  1992ZiflConimiincalnnsCo(T)panr  All  rights  tesened  Convuier  Select  is  a  legsiered  iradenvii  ana  Compuie'  L<^rar,  rs  a  trademark  of  Zif  ConwrHjuiulions  Comoany  06m 

ORCLE  1 58  ON  READER  SERVICE  CARD 


Cl 


jterial 


PC  MARKETPLACE 

MAGAZINE  1       i>'        l->  E 


Windows 

An  every-issue  four  color  section 
featuring  quality  products  for  the 
Windows  environment. 

572-574 


Premier 

The  color  showcase  that  puts 
the  spotlight  on  leading-edge 
PC  products  and  services. 

575-586 


Classified 

Flexible-format  display 
advertising:  computer  systems, 
components,  software  and  more. 

587-598 


BusinessCard 

A  forum  for  innovative,  hard-to- 
find  and  low  cost  PC  hardware, 
software  and  services. 

599-607 


Classifled 

Business 

Premier 

Classified 

Business 

Premier 

Classified  Bustne& 

Caru 

i^aru 

v..  l11  U 

CD-ROM  582 

Real  Estate 

605 

587 

599 

Communications/ 

Rel^n 

584 

Networking  582 

591 

600 

504  605 

587 

599 

Sales  Marketing 

ComDuter  Lan^ua^t^s 

601 

Scientific 

605 

587 

599 

Construction 

601 

Security  585 

594 

587 

599 

Data  Base 

591 

601 

Statistics  585 

605 

Data  Entry 

591 

DUO 

Sun/eys 

588 

599 

Desktop  Publishing 

Taxes 

588 

Diagnostic 

Utilities  585 

595  606 

Education  583 

592 

601 

589 

600 

Windows 

595  606 

Engineering 

592 

Word  Processing 

Entertainment/Games 

592 

601 

MISCELLANEOUS 

590 

600 

Financial  583 

592 

Accessories  586 

606 

600 

Flow  Chart  584 

592 

Bar  Coding  586 

595  606 

600 

Fonts 

597 

Books/Catalogues 

Foreign  Languages  584 

593 

601 

Business  Opportunities 

606 

General 

601 

Data  Conversron 

597 

Graphics  584 

593 

601 

590 

Data  Recovery  Services 

Health 

602 

Desktop  Publishing 

Inventory 

602 

Services 

697 

Mailing  Programs 

593 

602 

Disk  Conversion 

506 

Maintenance/Preventive 

Diskette  Copy  Services 

590  606 

590 

Maintenance 

602 

Insurance 

500  606 

Manufacturing 

593 

602 

606 

Online  Servrces 

591 

600 

Mapping 

602 

Services 

607 

600 

Medical 

602 

Software  Search 

600 

Music  585 

593 

602 

Senflces 

607 

Programmers  Tools  585 

594 

605 

Supplies  586 

598  607 

Project  Management 

605 

Training/Tutorials 

600 

Public  Domain/ 

Shareware 

594 

605 

PC  MAGAZINE  MARKETPLACE  •  l  Park  Avenue,  3rd  Floor,  New  York,  NY  10016 

Premier 

HARDWARE 

Add^n-Boards  575 

CD-ROM 

Communications/ 
Networi<ing  575 

Computer  Systems  576 

Connectivity 

Disk  Drives  577 

Diskettes 

Expansion  Units/ 

Upgrades  577 

Input  Devices  578 

Laptop/Portables  578 

Monitors  579 

Peripherals  579 

Peripheral  Sharing 
Devices 

Power  Supplies 

Printers  579 

Rentals 

Secucity 

Storage 

Tape  Drive  Subsystems  580 

SOFTWARE 

Accounting 

Backup  Systems 

Business  581 

Business  Time  581 
Management 

CAD/CAM  582 


For  Infomiation  on  advertising  in  Windows,  Premlsr,  CIsssKled,  or  BusinessCard,  contact  your  account  representative  or  call  1-212-503-5115  or  1- 800-825-4237 
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ADD-IN-BOARDS-INPUT  DEVICES 


At  A  Price  That  Won't  Set  You  Back 


•  Get  486 

graphics  speed 
performance 
from  your  386 
for  only  $249! 

•  7  times  faster  Windows  performance. 


VidTed)  WinMu*  graphics  accckiMor 
nriu*  Windows  perfonn  7  bmck  faster 
Ihn  other  Soper  VGA  boards. 
With  the  widespread  use  of  Windows  3. 1 
and  its  gnphical  user  interface,  comes  an 
increased  demand  for  faster  Windows 
perfonnance.  Enter  WinMax  Utilizing  a 
Weitrk  W5i(S6  graphics  processor,  the 
WinMax  accelerator  is  specialty  designed 
to  perfomit  the  graphics  functtons  Window  s 
demands— at  dranuticaJly  increased  ^^pceds 

The  WinMax  graphics  accelerator  im- 
proves hardware  Bit  Bli  iransters  aiKl  Line 
Draw/rt^— achieving  sianling  performance 
gaias  over  iradtiional  Super  VGA  video 
adapters  With  WinMax.  menus  unfold 
instantancimsly.  rcposiiionod  windows 
redraw  with  a  click  of  the  mouse,  and 
you  can  scroll  through  text  7  limes  faster. 
Plas,  you  can  increase  your  DOS  perfor- 


^1 


VidTech' 

Microsystems.  Inc. 


matice  3  timet  dul  ofindilionij  Super 
VGA  boanSt— lofnething  some  other 
Windowi  accelcraiors  can'l  do. 

•  3t-4»)  muney-back  gtt»naUt 
'  5-ytar  mrmnly 

•  DoiiiMd  &  manufactured  In  the  USA 

•  32,768  colors  il  SOOxMO  rewhition 

•  25«  colors  al  1024  %  7U  rtsolulion 

•  VESA  .sundard  72Hz 

List  priced  al  S2V9.  this  WinMu  special 
offer  of  S249  is  available  for  a  limilod  time 
only,  with  1MB  VRA-M  &  HiCOLOR 

For  a  quick  fu  lo  your  Windowv  pro- 
ceuing  necdii,  order  your  VidTech  Win- 
Max*  giiphics  accelerator  now. 

Call  1-800-752-8033 


1701  93rd  Lane  N  E  •  Minncapi>iii.  MN  55434 
Phone  (612)  7S0.(I033  •  Fax  (M2l  785-7963 


1992  VidT»ch'  Mtcrotr^ttrnt.  Inc  .allnghtt  rttmry^d  •  WinMax  /I  a  tradamarii  ot  VidTech* 
Mteroayf  (ams.  Inc.  All  olffr  indamar*!  or  ra^lalarad  iradamarks  arm  Ifta  proparfy  ot  thir 
cUrahoMar,  -mcM and aP«e<'le«'o"*''*M^/*etlociiangaii>ttnautp>tar node*. 


ROM  BIOS  UPGRADES  from  the  Kxpeil 
■ACCESS  ALL  THE  NEW  TECHNOLOGY 


\iiu'ric:i's  l:<r)>fsl  ami  mtist 
ii'li;il)l('  lUOS  Dislrihiitor 
\MI.  \1K.  UI<)S.lMI<)i;\IX 


ROM  BOS  Upgrades  from  S3435 


MEMORY  UPGRADES 


15(.X')  WINS  SIMM  , 
1X9  WINS  SIMM 


\  r  •  :Sh  •  3ShS,\ 
^c;ltll^t'^  Include: 

I  111!  OS/:,  Wiiulow-.  3.1)  jDil  3.1. 

.iml  Nii\L'II  Support 
Ann MfiiN  .mil  Password  PriMcclioii 
ll>l./.S(  SI/l;S|}|  Hard  l)n\c  Support 
I  :.  I  44  and  :  XKMIt  l-loppv  Sup|>on 
lincliulin;!  4-l-lopp)  I 
Complflc  Sfl-up  tn  KOM 
I  .islcr  I/O  Speed 

-  i=  IUHJR.VDKS  IK  .  S0O-<>55-3527 

"Jn^  24  Mr.  K.W  Order  l.iiii-  ( X«.s  ihSO-ft,?  1 5 
TTT^T  2432-l'iilniii  l>r.  \  t-nliirii.  C A  9.WMI3 

I        ^  *  MlSY.sii  ;(|liic,.rp  \  I  in\asil\  I'lKWi-koi 


  SI3 

 -  $42 

lll'I.AShR  III  :MB    SI29 

IBM  PS/:  2MB  sn5 
4\o  SUNS  SIMMS  SI5<^ 


AMI-TTI  Motherboards  From  $95 

I  S  I  \1H  ,.|  RAM  u  iiIk.h  h  \1. .llK-rlv .,11,1.1  Inlv 
V3'».INt.()iii  11  IMoilKil>...ciilsjioiii.inul.Kluicd 
lo  niL'cl  Ihc  hi,i!hcst  slal>d.irds.  Kish  is  Larclully 
insivclcd  and  tested. 

rii  :s(>;iiMii/  „.„._.   v» 

T7I  >S(.S\  :5MII/      $195 

undMOKK! 

I  ,,IH  \  1-iisl  I  . II   AllYniii  I  pi^i.Kle  Neoils 


WE  WILL  BEATANy 
AOVERTISeo  PRICE 


iiiiikiiitcfiia 


M(7VI.S.VAMi;X/C()l) 

iiliiii'ii-  .i\4iljhk-  up<ipi  u-t(iJC'i 
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ROM  BIOS  UPGRADES 


For  Your  IBM  or  Compatible-A  New  BIOS  Upgrade  Will. 

•  Support  Windows  3.0/3.1  •  Support  360K.  720K.  1.2MB  &  144MB  Floppy  Drives 

•  User  defined  hard  drive  types  •  Support  VGA  •  Novell  &  Netware  compatible 

•  Expanded  hard  drive  table  •  Enhanced  101 102  keyboard  •  100%  IBM  compatible 

•  Complete  documentations  •  DOS  5.0  •  Latest  Version  •  Complete  set  up  in  ROM 

•  ^'^     3°  FREE  INTEL  CHIP  PULLER 

ROM  BIOS  UPGRADES  AVAILABLE  FOR: 

•Speiry  'Hyundai  'Wyse 

•  Northgate  •  Sanyo  •  Kaypro 

•  Tandy  •  Samsung  •  Compaq 

•  AST  •  Wells  American  •  Everex 

•AMI  'Epson  •  A-')  U,in  ■  r.,t.'ir.-' 


■IBM 
•  Acer 

'  Leading  Edge 
•DTK 

•Dell 


ORDER  TODAY  £3 

1-800-800-2467 


UNICC 


153S  Turnpike  St  •  North  Andover  MA01S45 
(508)  e8fr«<ea-  FAX  ISOSI  68]-ie30 


CinCLL  1001  ON  RtADtH  StRVICL  CARD 


CIRCLE  1004  ON  RE  ADER  SEOV  E 


The  Mouse  You  Use 
like  A  Pen!  a 


SEE  \oim 
L(x;al 

DEALER 
OR  CALL: 


Wort 

almost  an\ 
ice  at  an)' 
"cct  for 
Publishing, 
.  CAD,  and 
100"o  Mitrosofl 
tiblc.  "An  crgonomic 
come  true"-  PC  Computing. 


1  800-448-1184 


The 

lighi 
portabi 
mouse 
preseni 
controller. 
Products  Of 
WEEK.  Attaches  to  every 
Laptop.  "...For  the 
traveling  presenter  it  s  a 
God.send."  -  Jim  Sevmour, 
PC  WEEK 
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REXcHour 

Remote  Control 
for 

Windows  and  DOS 


ReachOut  lets  users  remotely  control  distant  PCs 
over  telephone  lines  or  across  networks.  Run 
applications,  transfer  files,  print  reports  or  support 
distant  users  all  without  being  there.  ReachOut  is 
so  fast  you  may  have  a  hard  time  distinguishing 
which  PC  you're  running.  Provides  full  remote 
support  of  all  modes  of  Windows.  Offers  support 
and  translations  of  CGA  thru  SVGA  video  modes  so 
users  can  mix  displays  without  worrying.  Works 
over  Novell  (IPX),  Banyan  and  NetBIOS  networks. 
Supports  NASI/  NCSI  and  Int.  14  software  interface 
for  modem  pools. 

If  you  are  not  satisfied  within  30  days  we'll  refund 
your  purchase  in  full. 


Ocean  Isle  demo 


800-677  OCEAN 

Products  referenced  are  tradeinarks  ol  their 
respective  holders. 


49  Royal  Palm 

Vero  Beach,  FL  32690 

407-770-4777 


COMMUNICA  TIONS/NETWORKING-FONTS 

lUrn  Any  Fax  Machine 

Into  A 
Data  Entry  Terminal. 


In!arad  u(  handling  sucks  of  papiT  and  manually  nping  infumialion 
inio  Hiiir  iDmpuliT,  usf  THrfonir  fniin  ( jirdiff  Suflw-an''  and  Irt  fax 
machini^  aiilnnialirally  cnlcr  dau  inlo  H)iir  datahasv  or  spn-adshcct 

Tdcform  (<lnlhin(^  MS-1indo«\  forms  dt^ign,  o|)licil  mark  and  hand 
prim  rivognilion  to  mirr  faxixl  or  scanned  Infonnalion  into  dalahxsi's, 
sprcadshiit-s  and  ASCII  files.  Teli'fonii  i-an  he  iisi'd  for  nearly  any  type  of 
liia  colktlion  involving  PC,  mini  or  mainframe  rompuliTs 

(all  Cardiff  S<ifl«m-  al  1  -MKMiS'*  Find  oul  Ikiu  to  aJliM  dau  from 
sali>  onlet>  and  survey\  to  tttvroll  ;ind  ri-0>4rjlions.  Tlunk  of  llie  ^^;n^  yuu 
i-an  use  this  ukiI  io  speed  up  and  simplify  your  data  iiUlenion  «r)ild»ide. 


ByCvdKSiikaw.  Inc 
SjlSmnK  An-  .HUs  H 
Sobra  Bnb.  lA  HV'. 
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"^^Introduc 


Introductory 
Offer 
inly  S69.95 


!*sy 


BAMBAM  <^IN)pttingRam  Zeppfin  Spanky 

>rr|i\  \    ^^.^^  p^.^i^^  HORROR  mU. 

Bodacious  Elf  LeGALTYPE   bmC(^n  SCRKM- 
^m^i^  Cambria  J^i^«rcl  THOLTV'M'PIQT'E  ZAP 


The  Masterpiece  TrueType  Library  for  Windows  3.1  installs  automatically  and  in  minutes  you  are 
using  all  of  the  fonts  in  any  Windows  applications  such  as  WordPerfect  for  Windows.  PageMaker, 
Word  for  Windows.  Ami.  Legacy,  Excel.  Windows  Write.  .  .  and  all  other  applications  that 
support  the  TrueType  format.  With  the  TrueType  technology  there  is  now  the  ability  to  generate 
fonts  in  endless  combinations  of  weight,  width,  scale  and  size.  TrueType  fonts  print  on  any  printer 
supported  by  Windows  3.1  (including  dot  matrix)  at  the  highest  resolution  of  the  printer. 

The  Masterpiece  TrueType  Library  includes  over  100  fonts  in  different  families  in  popular  text 
and  one-of-a-kind  faces.  The  MasterPiece  TrueType  Library  is  a  unique  collection  of  fonts  for  the 
beginner  as  well  as  the  advanced  desktop  publisher  and  word  processor  user. 

The  MasterPiece  TrueType  Library  is  the  answer  to  al)  of  your  printing  needs.  No  longer  will  you 
have  to  settle  for  just  the  basic  built-in  TrueType  ftmts.  When  using  the  MasterPiece  TrueType 
Library  you  see  exactly  what  your  text  will  look  like  before  its  printed;  with  true  WYSIWYG 
screen  fonts. 

Suggested  Retail  $99.95 

(c)  io©2  (irnTdCie.  inc.      i^v^s  (>ke  KeeiSTeKEij  TK^uaeA^KKS  op-  thcik  K£Sf«mve  n\(itvr^CTaK£:KS 
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AMEX  Discover 
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GRAPHICS-PUBLIC  DOMAIN/SHAREWARE 


Origin"  version  2.0 
Scientific  Graphics  and  Data  Analysis  in  Windows 


Only  $495.00 

FRKR  demo  disk  available. 

30<-day  money  back  guarantee. 


"I  have  used  SigmaPlol, 
EasyPlot,  and  several  others. 
I  would  rate  Origin  at  the 
very  lop...This  is  the  best 
scientiric  software  I  have 
found...!  love  this  product!" 

Di.  Difoi  N.  SHu 

n^yMCMI.  Lot  AljnHi  Njlioful  Ubonuiy 


1-800-969-7720 

MicroCal,  Inc..  Nonh>mp4on.  MA  01060 
Fu  41 3-586-0149  Phone  41  }-S86-7720 
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Search 


SoftSpoken  Mailer 


Erint    Manage  Window 


ftecord  «  2063  oi  2084(0  deleted| 


C:\SM\DATA\MAILLIST.SM 


First 

Last 

Bruce 

1 

Company 

SoitSpoken  Inc. 


Address  1 
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Sensational  Sound 
for  a 
song! 


T 


Uullimed'io 
appi'uat'ms 
spring  to  life 
with  musi(. 
finally,  an 
easy  and 
powerful  way 
la  (reofe  your 
own  sound! 


^  la  kxi  M  IS  lei  m 


3M|iM)tilesmi 


idlMtd  studio  lor  HindoHH  h 

Itii'lirsl         I'l  iimsic  Midw.irc 
III  ilis|il,n  sl.inil.iril  niiMial  miliilinri 
insl.inlK  i1iirineri'('or(lin£.Pi1illiiaan(1 
pl:i\terk  \  »lilc  .irrav  ol  rnln  ^iiiil  rdiliii; 
Ifiilurcs  Id  vim  (ompusc  m\  iierln  l  orii- 
ia;il  musir.  Kiinninfioul  iil  llmi-'.'  Jusl 
pn'-r«w(M  MIDI  sone.  lo  M  sl>lc  dnil 
punrhlinmir  prt'si'iiUlions. 

Kor  nakinfi  musir  in  liii-  biardnKim 
Ihr  rljssmnm  or  Ihf  IMnsixHim,  vuii 
»<in'l  llml  a  imin'  aHonlablr.  Hfxililr 
rfoinlins  sludlo  amuticir' 

tttial  s  iiKirc,  vm  diinl  havr  In  l» 

IVTllHHI'tl  lllllSI'  II. 

Mldisafl  Sliidio  lur  Hindims. 
S249.!»i. 

800-PRO-MIDI 
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100%  SMtfutim  Gutrtnttti 

Introducing  Something 
New  In  Shareware. 

Quality. 


.       GET  \ 
10  PROGRAMS 

FREE 

WITH 
-  MEMBERSHIP 


All  our  shareware  is  tuUy 
functional.  f>crfomiance  tested  and 
ASP'  approved.  Stored  on  a 
^,,*»rT7~««^  "read-only 

system  for 
your 

protection, 
each 
program 
must  still 
l^r  pass  3 
intensive  quality 
checks  including  the  most  current 
version  of  Central  Point*  Anti- 
Virus.'" 

Members  can  download  the 
latest  version  ol  each  program  from 
our  on-line  BBS  ordering  system, 
or  we'll  ship  it  in  a  sturdy  bend- 
proof  mailer  —  the  same  day,  it  wc 
receive  your  order  by  3  pm  PST. 

Membership  is  just  S20  per 
year,  and  benefits  include: 

O  $5/program,  no  matter  how 
many  disks.  S&H  included 
©  first  10  progr.ims  FREE 
©  instant  on-line  BBS  delivery 
O  toll-free  24-hour  order  phone 
O  toll-free  technical  support 


®  cvcr\-  lOth  program  FREE 

O  tree  membership  kit 

O  monthly  newsletter 

(D  catalog  updates  and  special 

offers 

C.ill  or  send  lor  lour  free  i.ii.ilog.  or 

jtin  Itity  mi  mtiw  our  mat  ffiitr 

gtmi  FK£E  wtii  ytur  mnAtraif  kit 

Call  I-800-322-I750 

VIS.A.  MasterCard,  Discover  Card, 
American  Kxpress  .v«  irM  i^i  in'Atgt 


V^l*  Apptinxd  ^fndot. 


*,\sMKUliun  of  SKarfwjrf  ProfmionjU 
'Sturewirr  rri]uit»  j  rrgitlrjtion  frr  to  juthun  it 

fauni  uKfu]. 

©19<)2  Thf  SKiiAVitc  CM,  Iik-. 

CrniTal  Pinm  i»  >  rrgitlmd  Irijcnurii  jnj  Anli- 

\'irus  li  J  Iradrmjrk  ni  (  rnlril  Pixm  Stiftwjrr  Inc. 


2l7FiniAvniurSE.  P.O  >o>  1750  Duvill.WA  480141750  Phoni  (20<i)  7S«-7424  Fu  (20«)  7aa-7J04 
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Wyw^/fW.vwili  siiowyoii  ~  .j 

how  lo  use  Windows  more  producthely. 
You'll  find  timesaving  shoilcuLs,  pix)ven  methods,  and 
step-by-step  instmctions  in  e\ery  infonnation-packed  i,ssue, 
♦  Subscribe  today  and  we'll  send  you  1  }i  issues  for  the 
price  of  12  for  only      If  you  Amik  Inside  Microsoft 
Windows  is  not  for  you,  mark  "cancel"  on  your  invoice  and 
return  it.  Your  free  bonus  i.s.sue  will  be  yours  to  keep  with 
no  further  obligation.  ♦  Inside  Microsoft  Windows  is 
giuuiuileed  lo  hc'l])  \()u  gel  llie  most  oui  of  Windows.  Bui 
don't  uike  our  word  for  it.  See  for  voui'self 


Call  for  your  FREE  ISSIIE  today! 

^  -800-223-8720 

Mease  mention  code  VSNV 


i 


Cl 


HARDWARE/ADD-INBOARDS-COMMUNICATIONS/NETWORKING 


k  BLAST 


YOUR 
'MESSAGE 
.  THRU! 


Voice  Mail  •Telemarketing  •  Call  Processing 

Multi-Line  (Voice  Solution)  $995 


^^ransform  your  PC/XT/AT/386 
I    into  a  multi-line  orocessing 

°  command  center iyslligently  SINGUE  LINE  (BiQmOulh)  $295 
o        process  your  sales,  For  Saies  o>  Intormaiion 

Lv  S;Kc:a9r"  Call  1-800-934-4884 

^  CALL  15101  ia  iaOO  •  FAX  (5101  522-565« 

^  4r   "^'I^S-l^'SS^tSo'""*'  TALKING  TECHNOLOGY,  INC. -95= 

VlS»-MC-»Mt»-COO  1,25  ATLANTIC  AVE  •  ALAMEDA,  OA  94501  /// 
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_    ANNOUNCING        ^  4 

Computer  Select 


With  COMPUTER  SELECT 
you'll  never  again  risk 
making  the  costly  mistake 
of  acquiring  the  wrong 
product.  Now,  using  your 
own  PC,  you  can  identify, 
evaluate  and  select  the 
best  products  that  meet 
your  requirements  and 
your  budget.  Easy-to-use 
search  software  lets  you 
quickly  retrieve  the  docu- 
ments you  need  from  the 
vast  database  of  product 
reviews,  specifications, 
announcements  and  buy- 
er's guides. 


Get  instant  access  to  mora 

than... 

•  70,(X)0  articles  and 
abstracts  each  month 

•  Complete  specs  (or 
lO.OOO  hardware,  soft- 
ware and  communica- 
tions products 

•  Profiles  of  12,000  com- 
panies, including 
addresses  and  pnone 
numbers 

•  9,000  definitions  of  com- 
puter and  telecommuni- 
cations terms. 

Discover  the  power  of  this 
new  CO-ROM  product  Call 


The  Most  Complete 
Database  of  Computer 
Product  Information 
Available 

now  for  your  free,  no-obli- 
gation demo  disk.  Then,  if 
you  wish,  you  can  sub- 
scribe for  $995.' 


llliKAKY 


Ofie  Park  Avrnur. 
New  York,  NY.  I0016 

CALL  NOW  FOR  A  FREE 
DEMONSTRATION  DISK 

212-503-4400 

Conpixit  Utniy  w4  Ceanar  SflKi 
art  iiatftmarits  Dan  Seurcaa 
IS  a  itgittifid  tritfaaiirk  of  Zift 

Coimnimcaoona  Cmpmni  CtSI  Zifl 

ComunicalionsCo 

■Uland  Canada  orti  OuMtUSStlss 


In  the  fast-paced  business  world,  little  things  make  big 
differences.. .like  a  compact,  lightweight  headset  from 
GN  Netcom.  Experience  the  benefits 
of  hands-free  communication: 

•  increase  productivity 
by  up  to  ■\y/c 

*  double  your 
call  volume 

•  improve  efficiency 
at  a  computer 

*  vent  neck 
I  back  strain 

Ihoose  from  fi\  e 
ileek,  comfortable 
designs...  all 
compatible 
w  ith  any 
phone  system. 


•se  \  i)ur  head  to  get 
ahead...  and 
1-800-826-465^ 
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OTHER  NETWORK  FAX 
SOLUTIONS  AREN'T 


All  network  fax  servers  are  not  created  equal. 
The  Caslelle  FaxPress"  is  the  only  complete  fax 
server  you  can  buy 

Unlike  other  servers,  which  are  really  PCs  with 
software  and  cards  added  on,  the  FaxPress  is  completely 
self-contained  and  optimized  for  imaging,  faxing,  and 
networking. 

It  takes  about  15  minutes  to  get  up  and  mnning  (not  a 
day  or  two,  like  with  other  fax  servers).  Just  plug  and  play 

Included  are  all  the  text  fonts  and  graphics  that  are 
available  from  an  HP  LaserJet  printer.  Postscript  printer 


emulation  is  an  available  option. 

The  FaxPress  is  compatible  with  Novell  NetWare,  LAN 
Manager,  LAN  ser\'er,  and  Windows— including  DLL 
implementation.  On  NetWare,  it  also  works  as  a  two-port 
print  server.  And  you  can  send  a  fax  in  all  the  common  IXT 
environments:  Windows,  CXDS  pop-up,  DOS  menu  applica- 
tion, e-mail  and  command  line.  You  can  even  customize 
your  own  application  using  API. 

For  pnxiuct  literature  and  the  name  of  the  nearest  FaxPress 
dealer,  call  l-8(X)-359-7654  And  you'll  get  the  complete  story  on 
the  only  complete  fax  server 


CASTELLE 

Enhancing  your  network  pnxluctivitjt 


CIRCLE  1016  ON  READER  SERVICE  CARD 


ALGLST  IVM;    PC  MAGAZINIi  575 


COMMUNICA  TIONS/NETWORKING-COMPUTER  SYSTEMS 

CONTROL  UP  TO  96  PC 
FILE  SERVERS  WITH  1  KEYBOARD 
AND  MONITOR  USING... 

COMMANDER 

by  cybex 


Select  via  Keyboard 
Dual  access  up  to 
250  feet  away 
[optional] 

No  external  power 
Mix  PC.  PC/XT. 
PC/AT  and  PS/2 
"AutoBoot"^"  Feature 
boots  attached 
computers  without 
operator  intervention 


•  Shows  PC  power  status 

•  PS/2  Mouse  support 
available 

•  Each  unit  accommodates 
from  2  to  8  PCs 

•  Up  to  1 2  units  can 
be  cascaded 

•  Mounting  kit  available 
for  19"  and  24"  rack 
installation 


Dealer  Program  Available 

Cybex  Corporation 

2800-H  Bob  Wallace  Ave.  •  Huntsviile.  AL  35B05 
[205)534-0011  •  FAX  (205)  534-0010 
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Connect  2  or  3  Keyboards  and 
Monitors  to  a  Single  PC 

Supports:  PC/XT/AT,  PS/2  and  100%  Compatibles 
MDA  CGA  EGA  VGA  Monitors  Resolution  up  to 
1 024  X  768  —  Distance  up  to  600  Feet. 

No  switching  required;  to  enable  a  Keyboard.  )ust 

start  typing,  the  Privacy  Switch  allows  you  to  disable 

the  Remote  Station. 

•  Uses  Single  Cable  for  Video  and  Keyboard  Data 

•  No  External  Power  Required 

•  Thousands  Sold  over  Last  3  Years 

Prices  start  at  $289  for  Sender.  Receiver,  and 
25  Foot  Cable.  One  Year  Warranty  -  Unconditional 
Satisfaction  Guarantee  -  Dealers  Welcome 

Cybex  Corporation 

^BOO  H  Bob  Wallace  Ave  •  Huntsviile.  AL  35805 

[205]  534-001 1  •  FAX  [205]  534-0010 
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Ariel  Design,  Inc. 

145  Webster  street  Hanover  MA  02339 
Phone  :1-617-982-8800Fax:1-61 7-982-9095 


UPGRADE! 

to  AMI  and 
Micronics 
Boards  or 
Systems 


Basic  Systems  &  Motherboards 


AMI  386SX-20.  25.  II  32Kb  Cache.  Integrated  I  O 

AMI  386-25.  33.  40  Mark  V.  64  256Kb  Cache.  Integrated  I/O 

AMI  486SX  20.  25  Super  Voyager  64Kb  Cache.  Integrated  I/O 

AMI  486-33.  50  Super  Voyager.  64'256Kb  Cache.  Integrated  10 

AMI  486-33.  50  EZ  FLEX  EISA.  128Kb  upgradeable  Integrated  I/O 

AMI  486-33.  50  Enterpnse  II  EISA.  128Kb  Cache 

AMI  Fast  Disk  EISA-  SCSI  Host  adaptor  w  386SX- 16  processor,  i  4  16Mb 

Call  (or  pricing  on  boards  and  complete  systems. 
1  Year  Limited  Warranty  Toll-Free  Sales  &  Tech  Support  . 


486-33  $1,295 

Intel  486-33.  256K  Cache, 


386SX-25  $695 

AMD  386SX-25.  32k 

Cache  250  Wan  Power  6  Bay  Tower  Case.  250 

Supply,  4  Meg  RAM.  12  Watt  Power  Supply,  4  Meg 

and  1  44  MB  Teac  RAM,  1  2  and  1  44  MB 

Floppy  Dnves,  FCC  B  Teac  Floppy  Dnves  


486-50  EISA  $2,595 

Intel  486-50,  256k  Cache. 
8  Bay  Tower  Case.  PC 
Power  &  Cooling  450  Wan 
Power  Supply,  4  Meg 
FIAM.  1  2  and  1  4  Mb  FDD 
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Super  Buy  486/386  VGA  Portable! 


cn 

SINCE  1987 


386SX  FROM 

40MB  HARD  DISK  (UP  TO  330MB) 

2MB  RAM  (UP   TO  8MB  OPTION) 

1.2  OR  1,44MB  FLOPPY 

102  KEY  KEYBOARD 

SERIAL  PARALLEL  PORTS 

32  GRAY  SCALE  DISPLAY 
2  YEAR  LABOR  1  YEAR  PART  WARRAfJTY 
CHECK  OUR  SYSTEM  PRCE 
ON  DESKTOP  &  NOTE  BOOK 


Tel:  (714)  994-0605 
Fax:  (714)  994-0658 

COMPUTOPJNC  Ir 

14634  Firestone'^lv. 
Mirada 
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>up  to  16  MB  RAM  <^ 
>32  grey  scale  VGA  ^«S2lfc 

>  PORTS-2  serial,  1  parallel 

>  1  ext.  keyboard,  1  VGA 

ACCESSORIES 

Docking  Station  wltti  two  16  btt  cord  dots 
SVGA  Cord,  Network  Adopter,  Fox/Modem 


>up  to  16  MB  RAM,  120  HD 
V  Built-in  Trackball 
>  Under  6  pounds 
V64  grey  scale 


10-  VGA 


AQUILINE 
(800)  370-3322 


449  Moln  Street  Benrihgton  VT  0S201 
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DISK  DRIVES-EXPANSION  UNITS 


WORlDS  SMALLEST 


New  Low  Pnces 


PORTABLE 


DATA  STORAGE 


Battery,  PS,  Charger,  &.  Parallel  port  inside. 
Mac  or  IBM  No  cards  needed! 


12g'256MB3  5'Cait  ReadMnle 
Opical  Stale  ol  an 


44MB  or  SSMB  Syqussl  Can  Omt 


Single  2Gig  or 
Dual  Bernoulli.  SyQuest.  CO. 
i/w  Optical  or  any  combination 


r 


iQ'X'WB  vu^y  last  Maxtor 
r  ■*  Optical  CartncJge  Dnvo 
Solid  State  64-384MB 

ava'labie  m  same  size  as  abovo 


(408)  983-1127 

Fax  (408)  243-2885 


You're  ready  to  iwork  anywnere  there's  a  computer  Send  arge  documents  and  graphics  tietiweer 
locaBons  Create  a  muttnedia  show  and  take  it  on  the  road  There  s  no  end  to  the  uses  you  will  tind 
lor  these  small  wonders   •Mgoscopic"  MACWORLD 


CIRCLE  1023  ON  READER  SERVICE  CARD 


Inside  IX)S  wiW  show 
you  how  U)  use  IX)S 

more  productively.  You'll  find  timesa\ing 
shortcuts,  provCT  melh(xLs,  and  stcp-by-step  instructions  in 
every  information-packed  issue.  ♦  Subscribe  today  and 
we'll  send  you  13  issues  for  the  price  of  12  for  only  $39!  If 
you  decide  Inside  DOS  is  not  for  \mi,  mark  "cancel"  on 
your  invoice  and  return  it.  Your  free  bonus  issue  will  be 
yours  to  keep  with  no  further  obligation.  ♦  /nside  DOS  is 
i;uunuilmi  to  liclp  you  iji'l  llic  niosl  out  of  DOS.  fiut  don't 
tiike  our  w  ord  for  it.  See  for  v  oursi'if 


Call  for  your  FREE  ISSUE  today! 

1-800-223-8720 

Mease  mcntioii  code  V5IIX 


Ji 


PS/2 


Storage 
Blue 


DISKS 
TAPES 
OPTICALS 


2m  imrrmi  dfuvh 

J  2nd  drive  mounts  in  spare 
floppy  bay 

J  Built  in  C)S/2  support 

J  Fast  SCSI-2  support 

_l  Up  to  1GB  capacity 

J  10  to  ISnis  access  time 

□  Evcrythinsj  you  need  for 
easy  installation 

PERISOL  TECHNOLOGY 

800-447-8226  Fax  408-988-4431 

408-988-2232   Oeale-  Inqu  nes  Welcotne 


CIRCLE  1025  ON  READER  SERVICE  CARD 


NKVV  TKCHN()L()(;Y 


Wi  sl.iik  \MI.  I'II()I;M\  and 

\1K.  lUOS  I  I»(;RM)K.S1(.i' 
K\vr\  IKM  <>r  ciiMipalihU-  rroni 

A(KRtoZK()S 
America's  largest  and  most 
reliable  BIOS  Olstrilxjtor 


ROM  BtOS  Upgrades  from  S34S5 


\T«:K(>'.^S()S.\«.^S6.«4SfvSX«4S6 
Kfutiiri-s  Ini'ludr; 

l-iill  ().S/2.  Windows  VO;ind  y.\. 

and  Ni)vell  Support 
Anti-virus  and  Password  I'roleclion 
IDI'7.SC'SI/tSI)I  Hard  Drive  Support 
1.2.  1.44  and  2.XXMB  H.ippv  Siip|Kin 
(incliidini;  4-I'loppy) 
Complete  Set-up  in  ROM 
I-aster  I/O  Speed 

Cull  for  the  I.i>«esl  I'riiel 


MEMORY  UPGRADES 


:5(>\|)  SDNS  SIMM  sM 

IX'*  SUNS  SIMM   S4: 

HIM.ASIiR  III  2MB  $124 

IHM  l'.S/2  :mh  Sl.VS 

4X'l  SUNS  SIMMS  $I.SS 

.liisl  to  niinif  ;i  Trw... 

WE    WILL    BEAT  ANY 


The  Finest  TTt 
MottiertxMrds  From  $85 


1ST  MB  of  RAM  with  each 
Motherboard.  Only  $39.00.  Our 
TTI  Motherboards  arc  manu- 
lac'turcd  to  meet  the  highest 
slanilards.  liaeh  is  carefully  in- 
spected anil  tested. 

I  l  l  2X6  2()MM/  $95 

m-.1X6SX  2.'iMH/  $19.*! 

rn-.wh       w/wk  caL-hc  caii 

TTI-.Wf)  4(IMH/  *IMK  Cache  Call 

rn  4Sf)  .SdMIt/  vs/2.'i6K  (  ache  ...  Call 
(0X2  1  p);r,id.ihlei 


Authorized  AMI 
Motherboard  Distributor 


«S(>SX  II  :uMII/  Si75 

M.irl^  V  .V^MII/  (>4K  CaelK-  Call 

H,,l^>  V(.>  4Kr.  "MM/ 25fiK  Call 

1  Year  Warranty 
Extended  Warranties  Available 
Free  Technical  Support 
Call  for  Free  Catalog 
ADVERTISED  PRICE 


BloB,  Memory.  Motherboards 

\  i.lo.Cii.ls  I  IlH"  ,111.1  M.iMl  DiiM-^  jndMnre 

t 

UPGRADES,  ETC.  8(M)-955-3527 

24  Hr.  I  A\  Ortkr  IJni- 
(805)fi5(W>5l5 

'rmjNA  I'lilnia  Dr.  \riilura.  ( '  \  >>Mm 


  iS(i5ih5n-:ii'ii 

^^!^TTT^  Ciirp  it  l  ill^crsils  I' ( )  N  W  oktmK- 

'rrm  1  III  i.tijii^'f  williiiiii  thilin'    It  (111.  .iiiil  ...iiitiiiii  1.  .11 


ODD 
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Copyriglnod  mateil 


pad  for 

rtable 

iputers 


INPUT  DEVICES-LAPTOP/PORTABLES 


UnM  use 

The  Intuitive  Touch  Tablet 

Mdvinj;  ihc  iiii"S(»r  has  iu-nct  Ihtm  casiir  -  jiisl  slidi*  your 
fin^ci'  oxer  the  I  ii  Vloiisc,      pivss  lo  i  lii  k.  And  niniiiiin 
iiiiirms  has  iii-mt  hirii  sini|)li'r  ~  jiiM  iim'  l\w  biiill-in 
kninul.  Slip  in  a  iiivpioniaiiimal  Icmplalc  (or  civali' 
\oiir  own)  lor  inslani  aiirss  lo  H)  mai  ros  per  program. 
\o  iiiori'  iiii'inori/iiin  iniilli|)k'  krvslroki's  or  makin!;  cxlr.i 
moiisc  aiul  kn hoard  moM'iiinils 


'  So  I'asx.  il's  iiiliiilivc 
'  l'roj;raiiiinahk'  ki'\pad  is 

ideal  loi' ciisloin 

appliiatioiis 


>  Stalioiian;  saws  space 
I  Draw.  iracT.  or 
aiinotalc.  loo 


(!all  \()ur  dealer  or 
i  I-8()()-lI\M0liSE 


III  ^as  (.0 1 0.XM1 

l  ,l\  ^IIS  (lOi  >)0S(1 


MicroT  uch^ 


Boost  data  entry  spml,  accuracy  and  convenience 
with  Genovation 's  Micropad, '  the  innovative 
numeric  keypad  for  portable  computers. 

Is  the  unhandy  numeric  section  of  your 
portable  computer's  keyboard  dragging  you 
down?.. ..Give  your  productivity  a  boost  by 
using  our  Micropad.  The  ergononiically 
designed  Micropad  is  ideal  for  spreadsheet 
and  accounting  applications  that  require  fast 
and  accurate  entry  of  numeric  data. 

The  Micropad  attaches  to  the  parallel  port 
of  any  MS-DOS  computer  while  providing  a 
clean  pass  through  connection  to  the  printer. 
Power  usage  is  negligible.  Lightweight  and 
compact,  the  Micropad  is  fully  programinable 
and  is  also  available  with  connectors  to  tit 
keyboard  and  serial  ports. 


T 

TO  PRINTKR 


t7741  Milclwll.  Noflh 
Inine.CA  92714  USA 
TEL(714)833-3.W 

FAX  (714)  m-nm 


GENOVATION^ 
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c  R  a  H  c  V 


Tired  of  digital  audio  with  the  hiss  and  crackle  of  game  boards? 
Then  plug  the  MicroKev'/AudioPort "  into  your  desktop,  IBM"  PS/2, 
laptop,  or  iioltlxmk  IXZ's  printer  port,  add  a  microphone,  [wvered 
speaker  or  headphones  and  your  1X1S  and  Windows '  presentations 

come  alive  with  high-tjuality  audio.  Try  it,  and  you'll  hear  the 
MiCToKev  difference!  For  more  information  call  1-800-331-0547. 


VltDEO  ASSOCIATES  l_ABS 

M Irmtnwvi m Ptt tnotfti    iniM  mttitm  owners  Mk'oKv,  AnOirPrt^  ^  ■  irjotnui^ cri        liiiiii—  Ubt 
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W  into  your  laptop! 


Up  lo  1.1GB 
for  laptops 


Arc  you  outgrowing  your 
laptop  or  notebook's  capacity? 
Tired  of  software  "quick  fixes"? 
Now  you  can  get  the  storage 
you  need  to  effectively  operate 
today's  data- intensive  applica- 
tions and  operating  systems. 
Up  to  180  MB  for  notebooks 

LSI  specializes  in  internal  up- 
grades. We  can  replace  the  fac- 


tory-original hard  drives  in 
Toshiba,  Compaq,  and  other 
major  manufacturers'  laptops 
and  notebooks  with  higher- 
speed,  higher-capacity  drives 
without  adding  bulk  or  weight. 
If  you're  feeling  the  applica- 
tions squeeze,  call  us.  You'd  be 
surprised  how  much  room  there 
is  in  your  laptop . . . 


/X  (800)  683-6839 

'  y\iArTOP    Laptop  Solutions,  Inc. 

10700  Richmond  Ave.,  #1 14  Houston.  Texas  77042 
Local:  (713)  789-0878  FAX:  (713)  789-8177 

Ail  product  names  are  trademarks  or  registerad  trademarks  o(  their  respectrve  owners. 
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MONITORS-PRINTERS 


VIDEO  WIZARD 

CONVERT  YOUR  HOME  OR  OFFICE  TELEVISION  INTO  A  COMPUTER 
MONITOR  WITH  THIS  COMPACT  ELECTRONIC  ADAPTER.  GET  UP  TO 
800  X  600  RESOLUTION  AND  A  FULL  REPLACEMENT  2  YEAR  UMITED 
WARRANTY.  VIDEO  WIZARD  Wia  SELL  FOR  $152.00  AT  THE  RETAIL 
LEVEL.  GET  YOURS  AT  THIS  INTRODUCTORY  SPECIAL  AND  SAVE. 

VIDEO  WIZARD  t123-00 

VIDEO  WIZARD  WITH  VGA  CARD  ft  72.00 

VIDEO  WIZARD  WITH  SVGA  CARD  t219.00 

(upgrade  from  monochrome) 
SHIPPING  AND  HANOUNG  $9.00 

Send  to: 

•  •••••    NBW  ELECTRON  SALES  INC.  •••••• 

603  Pine  Avenue,  M  P.O.  Box  785.  Niagara  Falls,  N.Y.  14302 

All  orders  (irp  pnyablc  in  U.S.  funds.  chpct<  or  money  order. 
Ali  orders  sre  sfslppcd  via  courier,  allow  3  weeks  for  delivery. 
New  York  Stale  residents  must  include  N.Y.  Slate  sales  lax. 
For  I  week  delivery  use  your  Visa,  M/C,  or  Diners  Club. 

Call  (800)  438-3312 
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MiniSCSI^^ 


PARAILEL-TO-SCSI  ADAPTER 


I  100%  PRINTER  PASSTHROUGH 

I  ONLY  7.2  OUNCES 

I  FULLY  COMPATIBLE  WITH 
BIDIRECTIONAL  AND 
UNIDIRECTIONAL  PORTS 

I  POWERED  BY  SCSI  BUS 

I  ONLY  S229.00 


WANT 

'i  BETTER 

^  CONNECTIONS? 

CONNECT  UP  TO  7 
SCSI  DEVICES  AND  A 
PRINTER  TO  YOUR 
PARALLEL  PORT! 

Up  to  twice  as  fast  as  our  original 
MiniSCSI,  the  MiniSCSI 
Plus  lets  you  run  a  CD-ROM,  tape 
dnve,  SCSI  fiard  disk.  SyQuest, 
Bernoulli  or  other  SCSI  device  from 
almost  any  parallel  port  (tape 
software  optional)  For  most 
notebook  users,  it's  the  only  way 
to  use  SCSI  CD-ROMs  and  tape 
dnves.  Plus,  its  integrated  cable 
makes  it  a  snap  to  move  and  share 
SCSI  devices  between  desktops 
and  notebooks. 

Call  For  Details! 
(510)  770-1400 


nUNHNl] 


Trantof  Syslems.  Lid. 

54 15  Randall  Place 
Fremont.  OA  94538-3151 
FAX  (510)  770-9910 
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We  solve  the  hardware  end  ol  your  data  entry  problems.  We  have  the  technoloqv 
whether  yoti  want  to  enter  data  with  your  hands,  your  leel.  even  with  a  stick  in  your 
mouth — or  from  magnetic  cards  or  bar  codes,  of  course.  Perhaps  you  want  (o  do 
away  with  all  that  and  simply  have  the  computer  read  the  material  itself.  II  this  is 
the  case,  we  can  help  with  character  recognition  as  well 

USA  24  hrs      FAX  (303)  861-5030      1685  S  Colo  Bhrd 
Canada     Call  lor  Free  Brochure  Denver  CO  802??  USA 


800-821-9362 


Saves  60%  Of  Space  Used  By  Conventional  Keyboards 

SPACE5AVER  KEYBOARD 


First  successful  alternative  to  conventional 
keyboard.  Perfect  for  point-of-sale,  bank  data 
entry,  factory  workstations,  the  home  or 
anywhere  keyboards  compete  for  desk  or 
counter  space.  Left-right  spacing  standard  for 
fast,  easy-touch  typing.  Has  100  keys.  All  full  travel,  tactilly 
responsive.  Compatible  with  IBM  XT/ AT  PS2.  Many  language 
versions  available.  Foot  print  27.3  cm  x  25.7  cm. 


NEW 

Price 

*98 


First  Choice  In  Space-Saver  Peripherals 

2836  Cessna  Dr  •  Winchester.  VA  22601 
Call  Toll-Free  To  Order 

1-800-DATALUX 
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REFURBISHED 
PRINTERS  I 

FACTORY  DIRECT  WHILE  SUPPLIES  LflST 
90  Dfiy  Wf?RRfiNTY  | 

$1195  ^^fli^ 


S3595 


ColorScrlpt* 
Model  10 


Add  $27.50  shipping  and 
handling  plus 
applicabl«  sales  tax 
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ColorScript  Model  10p,  ColorScript  Model 
30/,  QMS-PS  810,  QMS-PS  810  turbo,  QMS-PS 
815  MR  ",  QMS-PS  820  turbo  and  more! 

For  more  information  call  1-800-777-7782 

1992  QMS.  Inc  All  rights  rmrvad. 
OMS-PS.  MR  ColorScrlpl.  and  th«  QMS  logo  are  reglslared  Irademartca  of  QMS.  Inc. 
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TAPE  DRIVE  SUBSYSTEMS 


YOU  DON'T 
BECOME  THE 
BEST  IN  9-TRACK 
OVfRNIGHT. 


These  pages  are  littered  with  ads  from  small  9-track  outfits. 
None  have  the  kind  of  experience  we  have.  Overland  Data  has 
been  designing  and  manufacturing  9-track  products  since  1980, 
and  we're  in  this  market  to  stay.  Today  we  build  the  most 
modern,  reliable  tape  drives  on  the  market,  including  the  worid's 
smallest  autoloading  drives.  And  our  customer  support  program 
consistently  gets  high  marks  from  our  customers.  It  takes  a  lot  of 
expertise  to  achieve  all  this,  and  that  only  comes  with  time. 
So  don't  entrust  your  application  to  a  questionable  company. 
Go  with  the  proven  leader:  Overland  Data. 

800-729-8725 

OPERLBtiO  DRTR 

TEL  619-571 .5555  •  FAX:  619-571  <I982  •  EUROPE  TEL  49  6172-35027  •  FAX  49-6172-35028 


9  TRACK 
MAGNETIC 
TAPE  SYSTEM 

FOR  IBM  PC/X  T 
286/386/486 


Mainframe  to  PC  Data  Transtet 
Data  Transfer  &  Backup  to  24  MB/rrin 
DOS.  UNIX  Software,  Complete  System 
Sennce  and  Support  Easy  Installation 
SCSI  Buss  Interface  Compatible 
3480  Tape  Cartridge  Systems 


call  (919)  763-8400  or  write  to: 

CONTECH  Computer  Corp. 
4304  Market  St.  Wilmington,  NC  28403 


CONTECH 
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9  TRACK  TAPE  DRIVES 
3480  TAPE  DRIVES 
FOR  PC/XT/AT/386/486/PS2 


LOWEST 
PRICES 
BEST 
QUALITY 


LAGUNA  DATA  SYSTEMS 


UI5I  Akaldr  l>rivT 
.Suilc  B-3 

■.^■uiu  Hills.  i'A  9265J 


(800)  886-4827 

7I4-<UH>-.WI0TKI. 
7I4-S)H>-5S.VI  KAX 
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CORPORATION 

FAX  (317|  842-8294 


•  PC'Mainlrame  Information  Exchange 
•Transfer,  Conversion  and  Duplication 

•  EBCDIC  ASCII  Data  Manipulation 
•AS/400.  TK50.  SYS36,  and  QIC 

Formats  Also  Available 

•  UNIX  Tar  and  DEC  Save  Set  Options 

•  Reseller  Inquines  Invited 

READ/WRITE  9-TRACK 
3480 -SMM- DAT  on 
YOUR  PC  NOW! 

. . .  (317)  842-2077 


1-800-248-3475 


"Mtdia  ^MocuiOM  StfJtem  Sum  1973 


3480  -  9TRACK 

FOR  PCS  AND  WORKSTATIONS 
DOS- SUN'  MAC'  UNIX' XENIX'  RS/6000 

*  TAPE  DRIVE  SALES  &  RENTALS 


MANUAL/AUTOLOAD  DRIVES 
SCSI/PERTEC 


A.M1J1CAN 
EXPBESS 


50/125  IPS 
800/1600/3200/62S0 

GSA  SCHEDULE 


*  CONVERSION  SERVICES 

*  TAPE  DUPUCATOR  SYSTEMS  i^lNTERFACE 

1*800*362«6250  SYSTEMS 

^  INC.. 

•Real  People  mW)  WoiUng  SoluOonf 


FAX:  301O09<«355 
Rockvllle.  Md. 
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800/842-0708 


PERIPHERALS 


HAUPPAUGE,  NY  •  516/273-5900 


The  Only  Professional  Choice 


Excellent  Software  and  Support 
All  Densities-including  6250 
Super  Speed  &  Reliability 
3480  Cartridge  Drives 
8i  SCSI  Too!  _ 

FAST  9-TRACK  fo7miCSQ::S 


CIRCLE  103S  ON  READER  SERVICE  CARD 
580    PC  MACiAZINH    At  GUST 


New!  PCTD-16 
Controller  Kit 

The  new  PCTD-16  Controller  K8 
has  even  more  power  than  our 
PCTD-1,  the  PC  Magazine 

"Editors'  Choice"  among  nine-track 
back-up  devices  Read'wnte  to  9- 
tracK  tape  with  your  IBM',  PC/XT' 
PC/AT-.  386V  486V  PS/2'  and 
compatibles.  Exchange  data  with 
other  PCs.  minis  and  mainframes 
using  a  variety  of  tape  densities 

800/1600/3200/6250  BP! 
Systems  are  available. 


"The  clear  winner  among 
half-inch  nine-track  back-up 
devices."  -"i 


PCTD-16  Features: 

•  16  bit  direct  I/O,  256K  or  1MB  onboard  cache 

•  Data  transfer  rate  up  to  43  56  MB/Minute 

•  Interchange  and  backup  software 

•  ReelView  data  extraction  &  conversion  software 

•  Toll-free  sales  and  technicai  hot  line  support 


Computer  Logics  Limited 

31200  Carter  St.,  Cleveland,  OH  44139 
800-828-0311  or  602-861-0202  •  Fax;  602-861-0383 

Portion  repnnis  printed  wilti  permissicn  Irom  PC  Magazine.  April  2S  1989 
Copyngtit'  1989  Zitf  Communications  Cornpany  'Registered  U  S  Patent 


Office 
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TAPE  DRIVE  SUBSYSTEMS-SOFTWARE/BUSINESS  TIME  MANAGEMENT 


BEST  9-Track  Tape 
Solution  of  the  90's! 


•  PC  286/386/486 
•  RISC/6000  •  AS/400 
•  SUN  •  HP    •  DEC  •  APPLE 

Our  nam  begins  with  Quality! 
Call  us  today  for 
price  and  information. 


9621  IRONDALE  AVE.,  CHATSWORTH,  CA  91311 
FAX  (818)  882-4081  •  (818)  882-5822 
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NineTrack  Express 

THE  MOST  POWERFUL  SOFTWARE 
AVAILABLE  FOR  NINE-TRACK  TAPE  DRIVES 


MAINFRAME 
POWER 

-  Processes  fixed  and  vanable  length 
records 

-  Converts  everything  from  reverse 
packed  to  IBM  floating  point  formats 

-  ANSI,  IBM  Standard  Label,  unlabeled 
and  multi-volume  tapes 

-  Output  to  multiple  files  in  a  single  pass 


pc  flexibility 

-  Dovmload  directly  to  Paradox  or  dBase 
files 

•  Worits  with  Overland,  Microtech  and 
Computer  Logics  controller  cards 

-  Pop-up  windows,  drop-down  menus, 
and  context-sensitive  help  screens 

-  Selectively  extract  records  with 
complex  search  conditions 


no  programming  required 

SSI  X)3NifontBM,Columbu,  MO    653)3  (314)442-0385 
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UPSi  J 
Manifest 


Dac  Easy  -  SBT  -  Macola  -  MAS  90  -  Great  Plains 
Lake  Avenue  -  Real  World  -  Peach  Tree  -  and  all  others! 

•  USES  YOUR  CUSTOMER  FILES 

•  WORKS  WITH  CUSTOM  SOFTWARE 


FreighU  Junior 

(TSR)  Calculates  UPS 
charges,  creates  UPS  Mani- 
fest entries,  prints  COD/ 
shipping  tags.  Runs  in 
background  of  your  soft- 
ware in  5k  of  RAM. 


FreighU  IS  a  com- 
plete shipping/receiving 
system  including  UPS/RPS 
manifesting.  Freight*  Jr. 
posts  to  Freight*  from 
YOUR  accounting  system. 
Includes:  Grnd  Saver, 
lOOWht.  Inter,  etc. 


SINGLE  USLR  -  $495.00  MLLTI  USLK  -  JTyfi.OO 
DEMO  $20.00 


Phone:  (310)  803-3418  Fax:  (714)  678-3483 

Carrera.  3L'8(i-H  Alderbroiik  Rd..  Like  Ki.Mniire.  CA  923.50 


SPORTS 

PC  SWIMSUIT 
CALENDAR 


For  The  First 
Time  Ever... 
A  Fully 
Functional 
VGA  Photo 
Calendar! 


Simulated  256  color,  640  x  480,  VGA  GIF  pholo  ol  calendar  mo<Jel  Cindy  Marflohs^ 

Breakthrough  news...  Now,  t>ecause  of  an  exclusive  arrange- 
ment with  INSIDE  SPORTS,  you  can  bring  their  famous 
Swimsuit  Issue  to  life  on  your  PC!  This  amazing  new  graphics 
calendar  program  features  breathtaking,  real-to-iife,  lull-view" 
256  color  VGA  photos  of  the  beautiful  models  of  INSIDE 
SPORTS,  If  you  have  a  color  monitor,  then  you  have  to  get  this 
revolutionary  new  program,  it  mal<es  working  and  planning  your 
day  on  your  PC  fun! 

Your  INSIDE  SPORTS  VGA  Photo  Calendar  is  fully-functional, 
menu  driven  and  is  easy-to-use.  It  comes  with  daily  perpetual 
calendar  and  appointment  book  ,  sound  alarm,  card  tile,  >/ 
calculators,  autodialer  and  much  more.  Your  special  l6-'month 
photographic  quality  calendar  starts  the  day  you  install  it  (photo 
refills  available)  and  works  on  all  VGA  and  Super  VGA  color 
monitors;  DOS  &  Windows  utilities  included  Only  $39,  plus  $4 
for  S&H.  Please  add  $7  for  2nd  Day  Air  delivery  and  $3  for 
3.5"  disks.  Satisfaction  guaranteed  or  your  money  back! 


ORDER  NOW 
24  tiours/7  days 


1-800-525-4437 


For  same  day  shipment  send 
check  or  money  order  to: 

DeskTop  Software 
96  Phoenix  Ave.,  Dept.  MS 
Enfield.  CT  06082 


Oistnbulors.  Bundles,  and  National  Accounts  wekximed:  203-741-8535 
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Stop  wasting  time 
scheduling  group 
meetings 

OnTimc  "  is  the  fincsi 
network  calendaring 
product  on  the  market.  It 
saves  you  time  and 
aggravation  in  scheduling 
group  meetings.  It 
instantly  communicates 
with  whom  you  want  to 
meet.  OnTimc's  Laser 
Calendar  Printouts  are  the 
talk  of  the  Industry  -  they 
will  knock  vour  socks  ofl"! 


.^/^    For  a  free  30  day 

evaluation  copy  write  to 
the  address  below  or  call; 

800-345-6747 

Campbell  Services,  Inc. 

21700  Northwcslcm  Hwv  ..  #1070 
SouthncU.  Ml  48075 

Suind  alone  version  (non-network) 

$69,95 
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Cl,! 


CD-ROM 


HammerHead  CD-ROM's  revolutionize 
how  people  look  lor  stock  photos.  Each  disc 
turns  your  computer  into  a  powerful  slide  viewer. 
Imagine  browsing  1000's  of  beautiful  photos  with  the  click  of  a  mouse. 


CAD/CAM-COMMUNICATIONS/NETWORKING 

Rflster-to-Vector  Conversion  Software 

Scon  into  UD  and  most  other  drawing  programs! 


Btfim  ENVISION  IT 
Contrnion: 
TIFF  laitfr  filel 


Afur  ENVISION  IT 
Cmvmien: 
DXF  (actor  filt) 

1-800-365-SCAN(72.  ■ 
30-DaY,  100%  Money  Back  Guarantee!  \ 

-r-^;^  S299  ENVISION  IT  Software  Version  2.0 
I  riVlsilOK  II      $3^9  ENVISION  IT  with  ENV64— Envisions' 400 dpi 
hand-held  scanner.  Total  retail  value  ^498. 


NEED  AUTOCAD 


LIGHTNING  ZOOM!  3.1 

•  There  i\  no  Utler  AulnCAI)  HeitunnajKC  Solutiim  iLin  VGA  I)i>pl;iy  l.isi  Pnxxssing. 
Zctunv  Puns,  aikl  Redraws  will  run  ut  speeds  up  ti>  ^>  limes  faster! 

•  l.lCimMIMi  /.(X)M'  IS  ihc  laslcsl  AufcCAD Display  s»riw-arc  availahte answhcrc.  IVrinl, 

•  LIGtrrNING  '/IKiW  has  ihe  easiest,  nxist  natural  ii-M:r  interface,  YiHi  can  even  put  a 
graphical  lahlct  UK-nu  *hi  the  screen  in  (infcr  lt»  a\»iid  lot)kiny  dimn  at  a  digtti/er 

AVAILABLE  FROM  YOUR  LOCAL  CAD  RE.SELLER  OR 
FROM  EGGHEAD  CORPORATE  -SALES  (8(K))  .^47-54()() 
For  more  inlorm;iliiiii  call:  Manin  Sales  Iiilemalional  (.M).M  .^44-1 154 
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WINDOWS 

Inside  Micmsoft  Windows  is  giuinuiteed  to 
■m^^^*     lii'lp  you  t>ol  llic  most  out  of  Wiiulows.  But 
don't  Uikf  our  word  for  it.  Set'  for  \()urst'lf. 

Substrilx'  Kxkiy  ;uid  you'll  get  1  h  i.s.sues  for  llic  ])ricc  of  1 1  for 
only  S.i*)!  If  you  cia  ide  Inside  Mien isoj}  W  indows  is  not  for 
you.  nnirk  "ciuici'l "  on  your  invoici'  ;uid  reliini  it.  Voiir  frit' 
ix)nus  issue  will  Ix'  \()iii>  to  kwji  with  no  fuilhcr  obligaiioii. 

Call  for  your  FREE  ISSUE  today! 

1-800 

Meass  mention  code  VSNW   


Super  VGA   1024x768x256  color  images 


•  908  MotlisrEailhll. 


..42J^.. 


..S».88 


ConIiiins'l60Deaulifulimag«sri»dylDt»usedmaliWindowsapi)lications.  Calegofizetlinlo lour  groups 
Country.  Oceans,  Sunsets  4  Waws  Photos  by  professional  New  York  pholo^fapher.  Bruce  CurTrs 

•  909  LovelyLidlttll  $59  88 

'orget  the  "Swimsuit  Issue*,  we've  QOt  1 1 1  sensuous  pictures  of  DeauMui  modefs  in  fasfiion  swimsu  Is 
.  cloriawho'  llsnosecrellhatwetiavellSpicluresofiovelyladiesadorning  lingerie  Pump  up  your  near! 
laiewilliflSoicturesofseiy.sweatyvirarienwofkingoul  Doyouwantciose-ups'  Yougol'emi  Howaboul 
^  1  seductive  pclures  of  female  body  parts  Ttia!  s  alotai  of  400  images  for  v/fiatever  /ou  riave  m  in/nd 

OtInrCD-ROMproiluctsavaltable.  StiylunedlormortHammerHtailCD-ROMIItles. 


Send  check/money  order  to: 
Slarware  Publishing  Corp. 

PO  Box  4188.  Dept.  69 
Deerfield  Beach.  FL  33442 

Domeslic  shipping  •  UPS 


More  info,  foreign      >*    i  "VPI    US  &  Canadian 

orders  &  dealers  call    31  I  ___J    ORDERS  ONLY 

Voice  305  -  426  -  4552    ^|  A  i  800-354-53S3 

FAX  305;  426  •  9801  s^J  24  hours  /  7  days 

S4  5DGround   ^S7  2ndDay     SISNexIDay     FL  addS'. 


Foreign  shipping  -  USPS  Express  Mail  (allow  7  days)     S1 8  Canada     S22  other  foreign 
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"Bulletin  boards  become  a  major 

means  of  communication"  ■Wall  Street  Journal 


SMIt  Tn.l 


I:  lat 

I  ffl  11  ■ 

'V 

-I    I  Ij  Lh«  1.1 

HMWtl  to 


Ttt  .Licfronr 


t»cc.lj   mu       IMS  «7/«/51 


lli^liv  tan  nei  tlnt^to-ku.  U  r«l»«  t 
[aulile  ckMMl  no  II 


Lol.s  of  users  (up  to  256  ai  the  same  lime),  from  all  over  the 
world  or  all  around  your  office,  can  call  into  The  Major  BBS" 
using  modems,  your  Novell  LAN,  or  X.25  networks  such  as 
CompuServe.  With  a  single  PC  AT.  PS/2.  386.  486  or 
compatible,  using  DOS  3.1  or  later,  you  can  provide: 

•  E-mail  &  file  transfers       •  Online  order  entry 

•  Public  message  areas         •  Multi-user  databases 

•  Modem  server  features       •  Polls  &  questionnaires 

•  Teleconferencing  . . .24  hrs/day.  7  days/week! 


Call  305/583-5990  or  fax  305/583-784* 


(^GALACTICOMM 
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COMMUNICATIONS/NETWORKING-nNANCIAL 


FB-190 

CI  A  o LI  Di  ICCCD  pocket-sized  powerhouse!  Why  struggle  with  a  full-sized  stand-alone  model  when 

PLAon  BUrrtn 

ti  you  can  have  a  the  Flash  Duffer  at  a  lower  cosi...yct  still  retain  all  the  benefits. 

is 

j^gYY  f  ^  Up  to  4MB  of  mcmoiy  can  be  available,  saving  you  precious  computing  time. 

u  The  FB-190  also  fcalurcN  Auto  Data  Compression  at  a  rale  iif  l.'i-K.'>%!  You  pay 
SMALL!  -    ^        '^'^       6"  3'^^  worth  benefit.  And  if  it's  speed  you  want,  while  compress- 
ing data  it  can  tran.smit  data  at  4SK  Bytes  per  second  ! 


I  » 


LARGE!  - 

HIGH! 
LOW!  - 


CO 

to 

O 


In  addition  to  the  benefits  of  Small  size,  Large  memoiy,  High  speed,  and  Low 
cost,  the  FB-I«K)  offers  convenient  features  to  give  the  utmost  advantage  !»>  ihc 
user.  Installation  is  simple.  LEDs  for  Buffer  Status,  Copy  Begin/End,  and 
Error  Display  as  well  as  a  Power-Up  Self-Test  function  make  this  a  truly 
full-featured  buffer. 


Features: 

Compact  Size 
Auto  Data  Compression 
RIe  Copy  Function  Up  to  255  copies 
LED:  Buffer  Status,  Copy  Begin/End,  Error 
Power-Up  Self-Test  Function 
Cascadable  for  Memory  Expansion 
Can  Also  Function  As  a  Line-Booster 
Fee  Approved 


^TEN 


Specification: 

Size    :  76(L)x51(W)x20(H)mm 

3"(L)x2'(W)x13/16"(H) 
64K/256K1MB/4MB/  Memory 
36-Pin  Male/Femal  Centromics  Interfaces 
Speed:  20K  Bytes/sec  (non-compressed) 

45K  bytes/sec  (Compressed) 
Power  Supply  :  DC  9V,  lOOma 
Max  Power  Consumption:  DC9V,  100mA 


TAIPEI  OFFICE: 

ATEN  INTERNATIONAL  CO.,  LTD. 

12F  ,  NO.101  SUNG  CHANG  RO., 
TAIPEI  10428,  TAIWAN,  R.O.C. 
TEL8ae-2-5047270  FAX:888-2-S047282 

U.S.A  OFFICE: 
ATEN  RESEARCH  INC. 

TEL(714)255.0568        FAX:  (714)255^»75 

MICRO  CONNECTIONS,  INC. 

TEL(5ie)933-1400  FAX:  (516)933-1420 

QVS  INC. 

TEL  1-800.6229606  FAX:  (3 13)  846- 11 26 

GERMANY  OFFICE: 
ATEN  GMBH 

TEU49-7 11-778809  FAX:40-71 1-7775430 


EARN  YOUR  COLLEGE  DEGREE  AT  HOME 


In  CI!c>nnp»citeT-  Science; 

Get  the  opportunity  and  earning  power  a  college  degree  confers— without 
leaving  home  and  without  spending  thousands  of  dollars. 

■>  Approved  for  tuition  reimbursement  by  leading  corporations 

ALL  COURSES  BYCORRESPONDErCE  ■■■■■■■ 
•<  Most  courses  interactive  ^    ^ '  ']  ^ 

■>  Approved  Ada  course  available  ^^i^^ 
■<  Qualified  instructors  available  on  telephone  help  lines  C  0  M  P  U  T  I'  k 

Phone:  1-205-323-6191  •  FAX:  1-205-328-2229  SCONCES 
2101  PCX  Magnolia  Ave.  •  Suite  200  •  B'ham.  AL  35205 


BrainMaker 

Neural  Networks 
give  your  PC 
human  skills. 


"Brain.Maker  is  the 
most  Tascinating 
computer  software 
I've  ever  seen." 

John  Dvorak 
PC  Magazine 

Find  patterns  and  hidden  relationships  in  data  and  learn 
from  the  past.  Read  in  data  from  Lotus,  dBase,  Excel, 
binary,  and  ASCII.  Menus,  dialog  boxes,  color,  mouse 
support,  great  manuals.  Stock  and  bond  forecasting, 
pattern  recognition,  commodities,  futures,  and  more. 

30  day  money  back  guarantee! 
BrainMaker  is  $195    Professional  is  $795 
Free  Catalog:800/284-8112,  916/478-9040 
California  Scientific  Software 


Loan  Amortization  Software 


A  favorite  of  banks  &  atty's  worldwide! 

Over  6000  sold! 


✓  C'eativu  J^injncifig 

✓  Filed  or  Adjuslabte 
/APH  to  us  Reg  Z 

✓  Bi'Wewktys  &  more 
/PrepaU  Inl 
/Ports  &  Fees 

/  PMI  Charges 
/ineguldr  Pyrm  s 
/Aulo  l-«1ra  Pyrrt  s 
/Filed  Principal  Pyrrt  s 
/Baaoon  Pym 
/Negative  Ainonizalion 
/360  365  3«0'365  inl 
/  Sohre  lor  an  unKixMm 
/Yield  A  Loan  Price 
/  Store  loan  lo  disK 
/Report  Hies 
/Report  comments 
/Calendai  or  FiscaJ  Yr 
/No  Spreadsheet  requ 
/Editing  01  data  entered 
/Coraexl  help  screens 
/ie  Digit  Accuracy 


/Easy  Amoitization  Schedules 
/  Replace  Financial  Calculators 
/Change  vaiiables  instantly 

Exec-Amort"  $149.95 
"Mini-Amort "  $79.95 
5  user  ^4etwork  Version:  $450.00 

Order  Today  Call  800/858-8448 
Fax  Orders  Call  313/791-3010 
Phone  (313)  791-0770 

Eleclrosonics. 
36380  Garfield  Suite  1 
Fraser.  Ml  48026  USA 

Oemo  Oilk  ti  EJCh  VISA  MC  AMEX  DisCMr 

Ground  Ship  K  Air  S13  CCDs  add  $4  00 
IntcrrutiorwIaddSIS 'lEiciudosAPR  Pts&Feesi 
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The  Total  Financial  Computing  Package 

•  lo«n  Amorti/jtion   Simple  lo  compin 

•  APH  Reiiulation  T  ARM  GEM 

•  Leasing  Schedules   Lease  vs  Buy 

•  Payment  Recording  System 

•  Bonds   IRA  Cilculations 

•  Depreciation  SL/OB/STO/ACRS/MACftS 

•  Finance/lnvestmenis  fV/(V/FVA/PVA 
IRR/NPV 

•  Lotus.  dBase.  Quattio  file  Compatble 

•  Memofy  Resident  Opton 

•  All  this  poMer  yet  easy  to  use 

And  70  other  features  thai  «rill  turn  a  lew  keystrokes  into  a  wealth 
ot  linancial  informahon 

HAS-  »99  Introductory  Price 

1-800-262-6890  •  visa  /  mc  /  amex 

PC  WORKS.  INC.,  801  Madrid  Street  -  Suite  105 
Coral  Gables,  Florida  33134 
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FLOW  CHART-GRAPHICS 


You're  Supposed  to  be 
a  Network  Administrator 

But  maintaining  diagrams  for  your  clianging  net- 
wori<  has  you  feeling  lil<e  a  cartoonist.  Nodemap, 
the  network  diagramming  tool,  can  tame  the 
schematics  of  the  largest  system,  chart  the  growth 
of  the  smallest.  ..and  let  you  get  back  to  business. 


»  270  printer,  plotter  &  graphics  files 

•  Automatic  line  routing  •  Color  screen  display 

•  Automatic  text  formatting  •  Support  for  PC  networks 

•  Hierarchical  diagramming  »  51  specialized  shapes 

•  Chan  size  limited  only  by  available  memory 

•  Free,  no-walt  technical  support 
•  30  day  no-risk  guarantee 

Manufacturer's  list  price 
plus  shipping  < 

HavenTree  Software  Limited 

P.O.  Box  470  -  P 
Fineview,  NY  13640-0470 
Tel;  (613)  544-6035 
Fax:  (613)  544-9632 
ORDER  HOTLINE:  1-800-267-0668 


$250 
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COMMUNICATE  MORE  EFFECTIVELY  IN 

SPANISH-FRENCH-GERMAN-ITALIAN 

with  COLLINS  ON  LINE'* 
ELECTRONIC  BILINGUAL  DICTIONARIES 


MX  MAJOR 
CREDrr  CARDS 
ACCETTEn 


ORDER  NOW  Receive  A 

FREE 

Windows  Raste  Utility 

A  $39.95  VALUE 
1-800.336-6312 


CALI-  KOR  LAN  VIRSION  PRKMNT. 


Ill)  S.OREM  BLVD. 

OR£M.  bT  W58 
FAX  {m  2:6-7720 
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Publication  Quality  Scientific  Graphics 


Linear,  log.  polai  plots 
Shaded  coniour  i  3-D  plots 
Expon  PIC.  GEM.  HPGL.  TIFF  dies 
Source  code  lofUconlrol. 
23  fonts,  16  symbols,  9  linestyles 
Simultaneous  plots 
Color  PostScript™,  EPS 
Higti-resolutton  TektronncS'  format 
Supports  most  printers,  plotters, 
and  grapfiics  cards 
286-Exiendef  version  available 
ixensed  lor  personal  use  only 


"All  of  the  C  language  routines  you  Scientific  EndeOVOfS 
need  to  write  an  impressive  scien-  ^     .  ^         in,  c» 

tific  graphing  program  of  your  own,  NOrtn  KentUCKy  bl. 

Highly  Recommended."  Kingston,  TN  37763 

PC  Magazine 


(615)376-4146    FAX;  (615)  376-1571 
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Aim  VGA/H;A/C(;A/Mono  and  Aninialioa 

1024x768x256 

niij«iji!tJi)h«  "Jiullly  Rr«l  ( '*»  lnu]jw 

BBS 
1-800-GO-MODEM 
Toll-Free  Lines 


Exclusive  from  Event  Horizons. 
50,000  top  quality,  state  of  the 
art  color  MaxiPic  GIF  images  and 
Sound  VGA  Movies,  all  catego- 
ries, ratings,  resolutions. 

BBS  800-GO-IVIOOEiVI, 

or  BBS  503  697-5100.  $12/lir. 

Toil-Free  lines  S8  hr  extra 

No  IVIodem?  Order  our  IVIail 
Image  Library  with  Samples 
forS9.  World-wide  shipment. 
Info  voice  line  503-697-7700. 
Credit  cards  accepted. 
Same  day  shipment  anywhere. 


Me-imcimr:; 


ostscript  Imaging  from  PC/f\Aac  Files 

ul  Files 


35mm  Color  Slides  (4000  line) 

•  Canon  CLC  500  Fiery  Color  Lasers 

•  llford  Color  Overlieads  and  Prints 

•  Tektronix  Thermal  Prints  and  Overheads 

•  BBS  Information  Service  (404)874-4804 


1 


Jy3ia?tJi:J  uj  /our  n- 


morning. 

The  BEST  PRODUCTS.  TECHNICAL  SUPPORT,  &  PRICES  Available! 


(800)232-5411  or  (404)874-6740  f.^'f^.^l', 
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<^  1NIERN*TI0N*1. 

'  Choreographs  bniam  color  graphics,  lent  and  pholos  10 
produce  maximum-ffTipact  video  anonalions! 
Anlmallon  Video  Indudedl 

One  siniple.  (lUAvs  Ifflolaoe  nlegraies  pan.  mage 
processng  and  animaton  tuncwns! 
UMizes  pulKlowi  inenus,  slider  bars,  buttons  and 
scrokig  (vindows! 

Requires  60286  cr  above.  G40K  RAM  and  VGA  graplKs 
card  and  moritof   


.MVP1-800-753-SURPLUS 

^^^Jl^^^^  AsK  About  Our  Oltier  Incfedibly  Well-Pnced  Products!  
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MUSIC-UTILITIES 


It 


Turn  your  PC  into  a  powerful 
Music  Workstation  with  our 
fulMine  of  PC  MIDI  products. 

Try  our  $19.95  DemoPak  and 
apply  the  cost  when  you  buy 
software  from  us. 


*^l^TY7  Oept.  PCM 
^        »^  333  5th  Ave 

Pelham.  NY  108O3 
(914)  73&4500  Fax 


73aS946 
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Windows  &  DOS  DisassembljL 


Sourcer  •  creates  commented  assembly  listings  from  drivers.  COM  or  EXE  files  It 
helps  you  understand  the  inner  details  of  how  programs  work  With  its  optiorul  BIOS 
Pre-Processor.  generate  commented  listings  for  all  your  BIOS  ROIvIs  $169.95 
"Sourcer  la  the  tieat  tSlaaasembler  we  ve  ever  seen. "  -  PC  Magazine 

WbKkMm  Source^  works  with  Sourcer  to  generate  detailed  listings  of  Windows 
EXEs.  OLl^.  VxDS,  and  OS/2  files  See  the  actual  Windows  function  names  used  in 
the  programs  you  analyze  Learn  the  undocumented  Windows  functions  used  by  the 
professionals  to  perform  tricks  that  are  otherwise  impossible  $129.95 

SourcerwmOS  -  Commenting  Disasseinbler  lor  8088  to  B0486  $169.95 

Unpacker  -  Unpacks  packed  files  and  mucfi  more  39.95 

ASMtool486  ■  Assembly  analysis  tool  and  fkjwcharter  199.95 

ASM  Checker  -Finds  assembly  source  code  bugs  aulomalk:ally  179.95 

Windows  Source  ■  l>sassembles  Windows  programs  (requires  Sourcer)  1 29.95 


«n  snipping  USAS8.  Canada/Mexico  S 10:  OtheiSIB  CA  res.  adH  sales  tax  VISAWasterCard'AMEX 

^    V  Communications,  Inc.  Call  now!  1-800-648-8266 

4320  Stevens  Creek  #275-PC,  San  Jose  CA  95129  408-296-1224  fax:  408-296-444 1 


1 

Stop  lost  profits  with  SecuriKey 
—  0  unique  hardware  device 
that  prevents  unauthorized  use 
of  computer  software. 

•  IBM,  compiitihio  &  MacinUish 

•  Allows  unlimited  backup  copies 

•  Dt)fs  not  permit  liuplicntion 

•  Available  in  custom  colors  &  logtis 

Wo 
Ui  o 

•  UNIX/XENIX/Serial  Device 

150  Wright  Brothers 
M^^f       Drive,  Suite  560 
^m^^-       Salt  Lake  City,  Utah 

•^.V^ter;^.  ,nc  84116-2847 

CIRCLE  10S0  ON  READER  SERVICE  CARD 


COMPLETE  BIBLE  BOOKSTORE 
^  ON  DISK! 

TUy  \ 


JUST  DIAL 


OR  YOUR 

Catalog! 


^    BIBLE  RESEARCH  SYSTEMS 

2013  WELLS  BRANCH  PKWY.  #304  •  AUSTIN.  TEXAS  78728 


If  you  need  easy-to-use  statistical  software,  FASTAT  is  1 

Explore  your  data  interactively;  reveal  trends,  exceptions, 
and  distributions.  Test  the  significance  of  your  results. 
Understand  the  factors  that  influence  your  data.  Display 
your  results  with  stunning  graphics. 

$485  -  real  worM  statistics  at  a  down-t»«arth  price. 


Call  708-864-5670 
for  more  information. 
SYSTAT,  Inc. 
1800  Sherman  Avenue 
Evanston,  Illinois  60201 


FASTAT 
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High  loading 

drivers  &  TSRs 

like  puzzle  pieces 
that  never  fit 


If  you  use  QEMM,"  386MAX: 
5  or  any  other  memory 

manager,  your  PC  has  wasted  high  RAM  How  dot*-,  your  PC  use  thai  wasled  RAM? 
II  doesn  1!  Unless  you  have  Memory  Commander  «  Memory  Commander  is  Ihe  only 
386  486  memory  manager  thai  recovers  Ihe  unused  high  RAM  and  adds  il  to  low 
DOS.  Memory  Commander  automatically  loads  youi  TSRs  and  Drivers  and 
optimizes  your  high  RAM.  Then  Ihe  unused  high  RAM  can  be  added  10  low  DOS, 
significantly  increasing  the  standard  640K  You  can  add  as  much  as  160K  lor 
running  VGA  graphics  programs  and  2dOK  lor  running  VGA  text  programs. 

Best  case  VGA  examples 


'What  a  feeling.  Id  mstalleti  V  Comms' 
Memory  Commar^der  ...  ar)d  was  seemg 
somethirig  I  had  never  seen  before: 

792. 636  bytes  free  \A/ow'' 
BYTE  9/91 
'WoW      'Memory  Commander  is  an 
innovative  product  that  will  be  your  best 
choice  if  you  must  have  a  really  large 
memory  pool  for  DOS  ' 

PC  MAGAZINE  2/11/92 
"Memory  Commander  from  V  Comm. 
takes  Ihe  ultimate  step  ' 

Resources  11  SI 
~...my  computer  now  comes  on... with  Ihe 
proudmessage  627.392  total  bytes  "What 
a  product'  How  did  I  ever  live  without  it  ?' 
U.S.  TECH  11/91 

Beats  QEMM.  Guaranteed. 

Were  convinced  Memory  Commander  is  Ih© 
best  If  you  don  t  agree,  return  it  within  60  days  ot 
purcfiase  tor  a  no  questions-asKed  tull  refund 


In 
DOS 
Hinoiy 


Lot 
DOS 
Mtnoii 


Loi 

DOS 
Mimory 


MS-DOS  S  U(n»iT  Mm>ry 

QIUU  CommwiMi  Cwiunondr 

lUUAX  (giopMci)  (Will 

^  To  get  more  low  DOS  than  with  your 
current  memory  manager  send/FAX 
its  nianual  s  title  page  We'll  send 
you  Memory  Commander  tor  S49.95 

If  you  don't  have  a  memory  manager 
and  want  to  start  with  the  best,  order 
Memory  Commander  lor  $99  95. 

V  Cocamunl  cations.  Inc. 

4320  Stpvem  CiMk  Blvd.  Suite  27S-K: 
\7   S.n  |oM.  CA.  OS  124:  rAX  408  206-444 1 
800-648-8266  or  408-296-4224 
USA  shippina  $6.  Can  A  Max  $10.  Other  $16 
CAces  a<M7  V4%la>  VISA'MC/AMEX 
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UTIUTIES-MISCELLANEOUS/SUPPUES 


CnilnM  6  KaUUuunb 

f'.vmdi>  vi<u  F^iaJuic  JiiLurncmlv  rrhinf  onsfVitcmtrf 

vtnh  thtnuvin  full  iff  imrtUacd  erypuc  K-vharatia 
ikx,wicni  nanicv  >\iu  wuijcic  iti  ftnj  whM  >tnj  *M 
With  Ready.  Aim.  hU  F'  s  cuIum^c  fik  caUrtt  ami 
foUn  ynxift  %>«m.  you  cifitrH  of  yout  filn  in  ihe 
umr  wn  >uu  Hruuld  *ilh  Jttuil  pRHnJ  cupia  Ailiai  ts  i 
L'uln<l  ctnta  for  >\m  K'\  ikngr  ijscm.  Rod},  Aim, 
FILE'  alkn«%  yixi  u.>  wvi  «iih  lO  of  yotf  file  bmtd  cm  itar 


Eurapk  Yutir  bioi  pfujed  mdnda  gmAdttb  from  Ei- 
ixL  docuacntv  (nm  WtydPerfKl.  Ml  praoittoat  frwB 
F^cMito  WA  Rody.  Am  HU'  aO  (4  itrv  rrlainl 
docsmenb  en  be  pDii|ied  togeAcr  m  a  un^le  f«Ua  uuag  up 
10  2SS  ckmclv  fir  iMHil  hnh  I  bunon.  m)  Reaih .  Aim. 
Hl£!  Indi  riK  prcfnm  Mid  (iKiimcn  widiM  ■  uii|le  DOS 
amod!  h't  like  opennig  a  tepim  fik  (oUcr  «1  pillinf 
QUI  tfic  pralcd  doCVBCH' 


K^vuithu  iKifiylc  DUS  cumiTMnJ'  K'i 
■  "divkint  dolHin"  (ur  un>  li(iki(i  nutrtnoi  arnipma  » 
tiu  ><w  c^ml^  afkt  fiiUenMdK  rnd.  ll't  ULc  {ROng 
1  r;)c  liiUn  in  Mwr  hndva^c' 

Vou  Atnad)  Know  How  to  I'se  H 

Reji)%,  Vim  f  II  i\  fTTil  li»  an>  loci  ii)  pCTMMuJ  nin^l- 
in|i  hnjuv  ti'v  dfl  ckimnK  Jupliijic  nf  the  mpiul  file 
cjhinci  jnJ  toUet  ^>^lc^i  ll  aUM^  unj  Ik  Jnl  ftith  your 
tkK.-uinnii«  ankt  filrv  «itlK«il  the  <.i«nplciiiic\  ii  DOS.  w  >ni 
tlnn't  irrd  lu  he  i  avnpulcr  cvpm  Vrt.  Rcaih.  Aim.  Rl£' 
n  pmrrfitl  cnw^  In  ulntv  (Kwn  uMt\  Viu  knw  ho*  lo 
iw  flic  cibuictt  nl  fohlerv  %li>  thtmU  nmpiia  dan- 
inaa\  he  «iy  diffeim'  Ai  hmv  iv  irfrKt.  Read).  Aun.  hlLE' 
the  uhinule  ui  iLvumcH  mJ  file  mMupenicM' 

OM,y'99'*(MSRPI 
Call  Todav!  (310)858-3941 


Available  al 
Your  Local 
Ocalen 


s  a  DOS  Wort  r«  Yea 
fta)].  An,  FILE'  iflowt     lo  oott  jb  gntaMod  i}«n 
of  hjtiiui  Mid  loUoi  hhfted  Md  tM^MUcd  by  jm  b  UK 
JOB  PC  iflo  ■  OBkmnd  fik  cabnel  lyMn  ftee  of  DOS  IV 
Wwlum  mhdiDBL    dkidHta.  Ni  S<lBnckr  lit 
MK  N«  DOS  CMMMdL  You  cai  CKfl  dov  Wndiwi 
indIX)SdKiactbiiilKi«neroUa,ulcfnuitWiiiiJimt  - 
■idIX)SiaDaranilcai»a(eai>lcinidfyilnn.  All  VSOfl 
you  need  lo  do  n  box  Awnem  md  idea  profwm  You    mii^li  ilili 
cv cMe oriMeti cm  ncppv  dnis wi v-qn  folden ID udicT  iM^Mkumi 
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Ultimate  Notobook 


Ultimate  SL 
2.5x15x9.75 


(800)  241-2122  •(215)  524-7277 

UQ  Design,  Inc.  •  PO  Box  156.  Exton,  PA  1 9341 


Ultimate  EX 
5x11.25x  9.5 
Notebook  & 
Accesorle^ 


Only  One  Thing  Could 
Be  Easier  Than  Our  Bar  Code 
Printing  Software. 

All  lour  StrandWarc  products  arc  designed  to  be  easy 
to  learn  and  easy  to  use.  Like  Label  Matri.x™  label  and  form 
generation  software,  which  supports  most  printers  and  in- 
cludes built-in  data  base  and  Zip  +  4  Ibstnet.  And  Bar  Code 
Librar)',  a  programmers  library  that  lets  you  print  bar  codes 
from  within  your  own  programs.  It's  easy  to  like  our  prices, 
too.  Call(800)  552-2331    The  Computer  Connection 

ouimoL'''''"'"""'  SlrandWare 

uui  iiiuic.  Anyvnt-  Who\  Keeping  Truth 


CmCLE  lots  ON  READER  SERVICE  CARD 


Order  Your  Office  Products  ONLINE 
with  PENNY  WISE 


Online  Superstore  for  Discount  Office  Products 

•  Brand  Name  Otfice  Products  at  Untiellevable  Savings. 

•  Guaranteed  Low  Pnces. 

•  Order  Anytime.  Day  or  Nighit. 

•  Fast,  Free  Delivery  Anywhere  in  the  Continental  U.S.  for  Orders  over  $25. 

•  No  Hassle  Returns. 

•  Toll-free  Customer  Service  Call  1  -800-942-3311.  

•  Free  Full  Color  Catalog. 

•  Order  Your  Free  Diskette! 


Let  us  know  you  heard 
about  us  in  PC  Magazine 


PEI 


ISE 


To  see  our  entire  product  seiecbor^  ol  ttwusarvJs  ol  items,  access  our 
electronic  catalog  «a  our  Toll  free  Numtief  1-MO-752-3012 
CmfUStnt:  GO  PW  •  GEnle:  PENNVWISE  •  Amrica  OnUrK:  PENNYWISE 
•  PmnyWiMBiiMlnaoeftf:  1-ll»,7Si.3012.UISI  VT52.VTIXarVTI01 
einulatan  ixm  8  data  tia.  i  slop  oi  and  no  pamy 


aflCLE  lOM  ON  READER  SERVICE  CARD 


aRCLE  lOM  ON  READER  SERVICE  CARD 


Computer  Select" 


With  COMPUTER  SELECT 
you'll  never  again  risk 
making  the  costly  mistake 
of  acquiring  the  wrong 
product.  Now,  using  your 
own  PC,  you  can  identify, 
evaluate  and  select  the 
best  products  that  meet 
your  requirements  and 
your  budget.  Easy-to-use 
search  software  lets  you 
quickly  retrieve  the  docu- 
ments you  need  from  the 
vast  database  of  product 
reviews,  specifications, 
announcements  and  buy- 
er's guides. 


Get  instant  eoceae  to  more 

than... 

•  70,000  articles  and 
abstracts  each  month 

•  Complete  specs  for 
70,000  hardware,  soft- 
ware and  communica- 
tions products 

•  Profiles  of  12,000  com- 
panies, including 
addresses  and  pnone 
numtwrs 

•  9,000  definitions  of  com 
puter  and  telecommuni- 
cations terms. 

Discover  the  power  of  this 
new  CD  ROfkl  product.  Call 


The  Most  Complete 
Database  of  Computer 
Product  Inrormation 
Available 

now  for  your  free,  no-obli- 
gation demo  disk.  Then,  if 
you  wish,  you  can  sub- 
scribe for  $995.* 


I  IliKAKY 


One  Park  Avenue. 
New  Yortt.  NY.  looib 

CALL  NOW  FOR  A  FREE 
DEMONSTRATION  DISK 

212-503-4400 

Coinputef  L>tK3rY  and  CQtnpmer  Selecl 
art  iridemarks  and  Data  Sourcts 
Ik  t  rtgittetfld  trademark  ol  Zilt 
Conunuracairans  Company  C1991  Zifl 
Coffltrwracsbons  Co 
*U  S  and  CanKli  ar»r  OutMlB  U  S  {1  tie 


giigpp«igJ30S 


liisuk'  DOS  is  giuinuiiml  lo  Ik-Iji  yoii  j;el  the 
most  out  of  IKXS.  Btil  don't  liike  our  word 
for  it.  See  forNourselL 


Siibscrilx-  1(kLi\  ;ind  voii'll  get  I  h  is.sues  for  tlie  price  of  1 2  for 
only  S.W!  if  yoii  iltfide  liixuk'IX)S\<.  not  forvoii.  mark 
"c;uKel "  on  your  iiiNoice  ;uk1  irliini  it.  Your  free  NiiiiLs  Lsvsue 
will  be  yours  to  keep  with  no  fiirther  ohligiition. 

Call  for  your  FREE  ISSUE  today! 

1-800-223-8720 

Please  mcntieii  cede  VSNV 
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iterial 


PCf  CLASSIFIED 


^^i^'- . ;  ^4IARDWARE/ADD-IN  B0ARL 


COMMUNICA  TIONS/NETWORKINi 


MEMORY 

Desktops 
Laptops 
Laser  Printers 
Notebooks 
Portables 

For  these  and 
Apple,  AST,  Compaq, 
Oki,  Panasonic,  Sun, 


UPGRADES 

Processor  I  pjiradcs 
Math  Coprocessors 
SIMMs 

RAM  K\p.  Boards 
Fax/Modems 
inan>  others: 
Kpsiiii.  HP.  IBM.  NKC 
ri.  Toshibu.  /enilh 


ADD-ON 
AMERICAN 


24  Hour  Info 
on  all  Items 
via 

RoboFax 

Call  800- 

424-3299 

Have  your  fax 
number  ready. 


Toll  Free  800-292-7771 

433  N  Mathilda  Avenue.  Sunn/vale  CA  940Bfj 
TEL  (40B)  746  1590  FAX  (406)  746  1593 


1MB 

SIMM  80ns 

$3? 

4MB 

SIMM  80ns  $130 

rm 

m. 

(On 

2SW  I  1 

MP 

ttl 

i  12 

>SMi4 

MP 

■4.52 

•4.76 

IMi  1 

MP 

>U2 

■4.17 

IJMit 

sian 

'I0.$» 

'11.47 

1Mi9 

SIMM 

'31.00 

'M.21 

SIMM 

110  00 

13»  IS 

—MATH  CO 

PROCESSORS  — 

ll>2IMI 

imii 

I2.3S 

iNnt 

I20.;s 

mm;-dip 

mm 

•iw.oo 

am 

'117.6S 

ami 

'1M.7I 

t]DI7-40 

am 

'H».9I 

in 

'M.71 
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C  Visual  Fantasies\ 

On  CD-ROM!!! 


450  +  Megs  of  the  Hottest 
Adult  Graphics  Anywhere! 


•  Enjoy  the  Best  A  Own  the  Most... 

•  Over  2.500  640x480x256  &  Up  Files 
View  the  Ultimate  Slide  Show. 

•Sizzling  Photo-Quality  Scenes!!! 

Only  99.95 


CD  ROM  Software  Specials'. 


Slrrrl  \tU^  I  N  \ 

(  l  \ Morhl  t^wi^  T* 

TrrniriM  (imum  W 

TcMilMk- Krf  I  lb  9V 

<;«mr  PihIi  II  AT 

l-Mllli)  IhKlnr  TV 


M;H  World  Vm^'. 
lS\Vkmr>:  WW  II 
I  -iinx      W  itrld 
N.  Vm.  ¥»\  BinA, 
Klinsinu  lUiv 

I  llUI  IliM-lMll 


408-559-0603 

MSt  Ci.iii        tlie  taa  J<m,  U  «SI14 

iimm*iiio>i»mi<.  nacminst  w  ckuim. 

mcmMM,^»imm  HUaHV^SIDDOO 
blm  fi«m  nt  m^lMn  iMna  litiM  a  1st 
iraoiiatli. 


CIRCLt  Ml  ON  RtADER  SERVICE  CARD 


FREE    Disc  Caddy  w/Orders  Over  SlOO' 


MCWISA/AMEX.  Ck/MO  24         days  Add  $3  S/H 

PC  ConipoN^l  Inc  2060  Av*  .  Surl*  216 

LJ  Habr».  CA  90631      Into  (310)  »«3-9e78 
FAX  (310)947  1131 
'12  95  VsKia  Mimmum  On)«<  Amount  Oo**  Not  ifxriud*  &H 
PncM  A  Avail«bititv  Sut)|*ct  to  Cri«ng«  Without  Nonce 

V  (800)  524-3811  J 

CIRCLE  603  ON  READER  SERVICE  CARD 

COMPUTER  SYSTEMS 


IBM  PS/2's 

Up  to  43%  ofn  \Z 


Office  &  Home  Computers 
Network  Servers  •  Remote  Bootina 


UH^JtSrt:  l*S00>266  1733iiT.i4o 

TUIII-TW-ITU  FAX  IIM71-2M] 
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Ml  )l)l  I 
Ml  11)1  I 
Ml  11 II  I 
MlilU  I 
Ml  nil  I 
Ml  II  >l  I 
Ml  11  H  I  m 
Ml  11  H  I  m 
Ml  II  II  I  nil 
MIIDII  Kl 
Ml  11  11  1  'IS 
Hr  <i/ui 
aiul  II  /' 


IMI 

Am 

AM 

OKD 

OKI) 


4'.MH 
ilMll 
«iMB 
MIMH 
4IIMH 
WIMB 
WMB 
IMIMB 
laiMB 
ISIMB 
I.11MII 


■im  Ihr  full  IHM 
linrs  I  III!  f„r  I, 


1  .'W*! 

1.  nil 

2.  V*f 
3.745 
1.675 
4.»75 
4.16(1 
5.825 
V.NS 
1 1 

(/i«;'i 

Uc  >/  I'm 


I.(I7S 
W5 
I.KSII 

:.i5ii 

J.II5II 
.l.')5ll 
6.501 

7.6V  I 

'C 

'"K 


CIRCLE  602  ON  READER  SERVICE  CARD 


AMERICAN  MICRO  COMPUTER  CCMTER 

(jriNu  iiriiisTkii  I  -rNiTc  :5 

MIWll  I  I  111115 

:       PH:  (305)  825-5565 
FAX:  (305)  825-7774 


CIRCLE  604  ON  READER  SERVICE  CARD 


ONE  MAGAZINE  DBJVHIS  THE  BKGEST 
MARKET  OF  PC  BUYBI8:  PC  MAGAZINE 

900,000+ 


"Press  One  for  this, 
^^ft      or  press  Two  for  that..." 

^^^|HR^  4     *        AlK'vdicc*  lets  cullers  louch-Uinc  their  Muy  tn  extensions. 
BI^Vp  '  mailhfiKes.  or  rccordeJ  infortnulion  -  on  up  to  6  lines  in  I  PC! 

^  Nolhiny  heats  ihe  value,  fletibilily  A  power  of  ABC'voicc! 

•Supervises  call  transfers  •Optional  ABCfax  document  retrieval 
•Ideal  tor  800/900  services    •Custom  programming  available 
•Special  Homework  Infolme  version  lor  sctiools  •We  welcome  dealer  inquiries 

Versicom  (  .ii|i  «  .^16  I;.  .  '  ■  .  K  .:..  •  n.i.i'-i   i^H  i'J-'i  »  (  all:  SI.<-OK-.<7I>0  | 

aRCLE  605  CM  READER  SERVICE  CARO 

'M^&^^OOMPUTER  S)«TEMW**^««MW«i| 


486-50  MHz  CACHE 


Since  l9fiS.  IMSE  haa  l>ecii  dedicated  to  bringing  you  high-quality  American 
deiiigned.  engineered  and  built  computer  syntemN  for  a  wide  range  of  appli- 
cations. N.OW,  for  our  7th  year  anniversary  special,  we  are  proud  to  intro- 
duce our  faaleat  and  moat  powerful  machine,  the  8048e-50MHz  or  33MHz. 

MicroCache  .386-33MHz  $1095 

a  M386.33MH2  CPU  ■  12SUB  Fast  Or  |1Sms|  a  EnhancKl  Ktytnard 

a  3S5-33MHZ  CACHE  Controller  a  1  2MB  Floppy  Or  ■  e4K  C>ch« 

a4MeRAM  eipan()sio32MB  ■  2  Serial  Parallel  •  40MHz  Add  tSO 


MicroCache  486-3:iMHz 

•  8048e  33CPU  4MB  RAM 
a  1  2MB  Floppy  Or 

•  2'OMBFastDr  ilSmsi 
a  64K  Cache 


a  Enhanced  Keytioard 
a  SOMH;  add  m> 
S159.'> 


MicroCache  486  EISA-33MHz 

a  Inlei  Chip  Set  4UB  RAM 
a  1  2M8  Floppy  Or 

a  340MB  Hard  Disk  Or  |13msl 
a  128K  Cache  eipandable 

to  256K 
a  Enhanced  Keytioard 
a  50MH2  Add  SSOO 
«2595 


Motherboard 
Special 

386SX.16MH2  w  MB  RAH  $299 
3a«SX.2SMHl  VV  2UB  RAM  S399 
386'33MH2  W  64K  Cacne  4MB  RAM  I 
486-33MH;  W«4X  C«fi»4MB  RAM  S799 
48e-S0HHl  A  64K  Cacne  4MB  RAM  S10M 
486  EISA-33MH2W  12911  Cacne4M8  RAM  $1399 
4a6EISA-MMH>W  l2gKCacn«4MeRAM  t1899 


Expansion  Options 

a  Nanao9080<Mon>loi16'  t1049 
a  ATI  Graphics  Ultra 
a  Sony  1304HGMonila'  14 
a  fMvellNE  1000  Kit 
■  SVGA)1024  >  7681  Monitor  14 
a  TSVGA  Card  1 1024  ■  7681 1  MB 
a  Orchid  Pro  Designer  II  1MB 
a  NEC'SeikoHtachi  20'  Monitor 
a  PTI  Cacfting  Disk  Controller 
l03ms|W/512KRAM 


1499 
t579 
t129 
(299 
S»9 
t199 
S8Mt 


t299 


SAI.KS  HOl'RS: 

Mondio  Kriil.i> 
•iiKiA.M  .'.  HI  I'M 

Siitiiril;i\ 
liil«lA.M  .1  no  I'M 
l-ST 


MS  ENGINEERING,  INC. 

10601  S  De  Anza  Blvd  .  Suite  214 

Cupertino.  CA  95014 

(408)  257  4249     FAX  (408)  257  4398 

CIRCLE  MM  ON  READER  SERVICE  CARO  .—s^. lo 


Design  House  Oflcis  Low  Price  &  High 
Quality   Motherboard   &   System  Products 


Motherboards  lor  System  Upgrade 
486/S0MHz.256K,32eitSVGA  1M  $1200 

486  33MHZ.2S6KB    Cache  S7  20 

386'40UHz.64KB    Cache  $360 

386  33MHz.64Ke    Cache  $335 

386SX  25MHz. Headland  $i90 

386SX  16MHz. Headland  Si  70 

286  20MHz   Headland   Chipset  S90 

286  12MHz   CftT   Crtrpsel  S7S 

Complele  Systems 


We  oner  30  Days  Money  BacK  &  i  Ye» 
Warranty  Ton  free  Technical  Suppon 


CALL 
1-800-448-2031 


P  O  COO  VISA 
&  M/C  Acceptad 


FLASH  TECHNOLOGY  INC. 

S5  W   Hoovat  Av«  e« 

M*M.  AZ  a«210  Fai(e02)««4-«a56 


286  12MHz:  1690 
286  20MHz:  S710 

t  MB  Memory 
PS/?  AT  Caw/200W 
I  2MB  And  1  44Me  Floppy 
40MB  IDE  H  D  'ConTro<t«f 
lAoro  Graprtu  Prmiet 
Cj'O.  14*  Mono  Monifoi 
101  t  nrYarx»d  K«yt>OArd 


TToso" 

$1070 


386SX  16MHI 
386SX/2SMHZ 

2UB  Memory 

P&7  AT  Caw200W 

1  ?MB  arto  t  44MB  FUppy 

40MB  tDt  H  0  Coi^tfoiMt 

?S  lP  4  GAme  Card 

Supb'  VGA  MOfiiIor'5l2K 

10 1  EnhartcaO  Keytxtard 


80386  2SMHjr  $1450 

60385  40MHz. 64K     Cache: t1  540 

4  86  33 MHz. 256 K      Cach*  11820 

4MB  Mem  Of  V 
Mid  I  owe'  Caso  2?0W 
1  2MU  dr>d  !  44MU  (floppy 
I2SM8  H  0  'Controri«r 
23' tP  a  Game  Caro 
Super  VGA  Monitors  MB 
101  Ennanced  KeyOoatQ 

ClI'  lor 
□:nef  irem-j 
l*»  Case. 
Floppy 
Mirfl  drive 
«tc.  A  asA 
tO'  Oty  D.K 

QRCLE  607  OM  READER  SERVICE  CARD 


Calling  about  an  ad?  Say  you  saw  it  in 

PC  Magazine  Classified 


AUCillST  PC  MAGA/.INE  S87 

Cc|-..,  ._, 


ESI  CLASSIFIED 


COMPUTER  SYSTEMS ' 


Cittcntion  Power  Users  ! 


Mothertxjards 

)96u-?)  64KC«I«  t  199  00 
>8i,  ?>  NoCick  »  J45  0O 

»<>~«0  64KCvl«  S  M9  00 

486  )5  64l(C>cU  t  699  00 

4»6.>0  64KC«il«  i  99S  0O 

?>6K  Otck  Upgudi       t  I4»  00 


Math  Coprocessors  RAM 

IMB>  9SIMM(6070.>0»t|   t  caII 
4MB-9SIMM(6070  tO>^l  t 
Oil<>  Tvpii  «»iUbli 


Wilnl  >  I 

Witiil  )l 
Wiiiil  4 1 
WllllV4l 


b1  X>  i  295  00 

67-25  t  465  00 

6M»  J  5»000 

6?.25  S  5»O00 

67  >)  S  76500 


Add-On  Cards 

16  BiiVCAOurf  »/256K  J  45  00 
SuptaVCACudWIMB       S  «900 


We  Also  Carry. 

\Umi  &  Hoppy  Dnivts 

I«pc  BACkup  SyMtMS 
PsiMIBS  &  PlOIIfiS 


Graphic  Computer  Systems 

3  


ML 


CIRCLE  608  ON  READER  SERVICE  CARD 


LOW  LOW  PRICES 
We  Beet  Any  Advertised  Prices 


MOTHER  BOARDS  W  CPU 

■:•  :   •4K  5329  00 

j3  OC 

SIMMS 

DRAMS 

1«9 

70NS  $  36  00 

256X  1-80NS  $ 

1.50 

1<9 

60NS  $  38  00 

256  «  4-80NS  $ 

480 

4>9 

70NS  S135  00 

Imgi  l-BONSS 

440 

MATHS  CO  PROCESSORS 
■ .    ;  -  •  '-  -"if  ■  ( i  5  :bb 

CX83S8r  u  ■-■:i--40$i75  00 

\Ne  Also  Carry  INTEL 
Memory  Also  I .  Hewiel  Packard  •  Toshiba 
Available  lor  | .  Compaq  AST  •  iBM  •  PS  2 

MODEM  ?400  BPS  Internal  $  42  00 
FAX  MODEM  Send  s  Receive     S  85  00 


:  1-800-468-1 009 


SAROJ  INTERNATIOAL 

■  -        ,     ■    •  ■  C»  VJ9 

TpI  i7Ui  468  ?000  •  Fa.  (714i  468-7903 


SA\T  SAVX  SANT  SAVE  SA\T  SAVT 

UPTOP  SPECIALS 

ASU  LOW  .  LOW  PRICLNG 


UTEST  UknOP  1  NOTEBOOK  MODELS 

TOSHIBA  ■  EVEREX  -  ZENITH  -  NEC 
BONDWELL  •  SHARP  -  Tl 

AST  ■  ALTIMA  -  AT&T  SAMSUNG 
PACKARD  BELL  -  PANASONIC 
Cfi  foi  4»jiJ^Jrry  Of  Orn^r  Wodns 

Computer  Options 

UNLIMITED 

^2Mardenlar>e  Bojno  Brook  NJ  08805 

OPEN  HONfRI9All^9eil  S>T9UtSP«EST 

TO  ORDER:  1-800-424-7678 

Need  Help^  908  469  7959 

B«ir  W(lf*  Cnrf-Jp'v.-p  P'on  Laptoc  Specia!  Ms 
ORCLE  SI  t  OM  READER  SERVICE  CARD 


SAVT  SAVT  SA\T  SAVT  SAVT  SA\X 


HARDWARE 


CIRCLE  609  ON  READER  SERVICE  CARD 


DOLPHIN  MICROCOMPUTER 

CORPORATION 


rl  W  lllll  IT  .  UU  unci.  CI  Hlli 
TEL:  (310)  «22-4444 
FAX:  (310)  «22-7i7i 

XT  IIMMZinillAMMniHOnOHOSTt  MH 

lMlmHZlMiUM4tniVSAnONOSTS  ni 

)MSX2SHHZlMiMM«MVCAm  lill 

IMlinHZ4MRAMIMn*  SVCASTS  IIU 

4UIIMHZ««MMI?IHi  SVGA  SYS  INt 

4MMHHZ4H*  RAH  IIMi  SVGA  SYI  2411 

•IAeATI(T»IA««M(»f  HO  IK 

SCAOATISnilMINHilDCHO  l«f 

SIAGAT(tTll«4AIMHilOIHO  US 

C0«MIIICPHN4MH(IDIHD  IK 

C0NNOicrMir4t  inntDCHD  m 

CONNntCPIlt4II0MilOIHO  StS 

COfMeRCPIM41MHtlOEHD  Ht 

CHINONI.2HiFiOmDMVtS.lS'  tl 

CHINONI.MHiRi)frYI)MV(l.r  SI 

rvCTSuiiiaicKKFnoAiiD  41 

NANAONM,FSS«,TSMI,MMI,TtMi,FTS«  Can 
CVC>A»HCCtH»tTB>HAL  »l 

CIRCLE  610  ON  READER  SERVICE  CARD 


MOn  I!  ■  : 

386SX»H2   

«ecK-]MC   

temtaiHZ  _ 


as  00 
lagoi 
23sao 

:r9CD 

eux 

106600 

CAti 


{8O0|831-«32« 


30  DAY  MOrCY  W>  GUARAf/TS 


ORCLE  612  ON  READER  SERVICE  CARD 


Classified  Advertising 
Information 
(800)825-4287 


■..^■WUf^^i^^^-^^m^^SK  DRIVES 


Hard  Drive 


800-875-8846 


Conner:  40MB  28int  IDE 

Conner:  80MB  19ms  IDE 

Conner:  120MB  19ms  IDE 

Conner:  200MB  16ms  IDE 

Maxtor:  80MB  19ms  IDE 

Maxtor:  130MB  16ms  IDE 

Maxtor:  200MB  15ms  IDE 

Maxtor:  340MB  16ms  IDE 


•190 
♦270 
♦335 
•580 
•270 
•335 
♦580 
•875 


386SX-25...»1,245 

eOM8  MDO.  M  MM>a  fi«»<>v 
SVGA  MMvrw  »:  VGA  Cwo.  (•*  Boma. 
MouM.  MS  CX»  6  0.  MS  V««ow«  3  0 


SVGA  Monitors 

.28  mm  »259 

.41mm  »219 


ATI  VGA  Card   '3 

CAll  ItM  t>igh  t— ohition  cid 


I 


WaveL 


Oaalar  Inquiry  Waloomi 


Computer  ISSO  Oakland  Road.  B-10B.  San  Joaa.  CA  S6I31 
,  lal  :  14081  462-6846  Fax  :  14081  462  6667 

1 1\]  K        S  a  H  includad  lOoiy  hodi.    VISA  a  MC  Aecaplad 


CIRCLE  61 3  ON  READER  SERVICE  CARD 


14>ISKETTES 


BASF    SONY  DYSAN 


5'4"  DS/DD  40« 

Formatted  45« 

5' 4"  DS/HD    48* 

Formatted  82« 


Va"  Tape 


2000   

2120   

6150   

4rTim  (1.3Gb)  . 


$12.60 
-.16.00 
17.60 
13.S0 


ooo 

3V2"  DS/DD  58« 

Formatted  75* 

Gi/z- DS/HD  85* 

Formatted  $1.20 


Ufatim*  Warranty 

Pry  a«»  juovot  P'caT^  'cnoi  Mi«  i  luwcn  i^t  lomwi^ 
PO*  AcottMi  A     Hintang  FawOretw  .  frn^l 
PncM  Subm  10  Cn«ng»  MMhout  Noto* 
FAX  (900)  4«7  ««sa  A  FrMftoU  NJ  0772fl 


S    (800)  222-0490 


CIRCLE  614  ON  READER  SERVICE  CARD 


FORMATTED  DISKETTES 
BASF,  VERBATIM,  SONY 


WITH 

QTY  2S0 

WITHOUT 

FORMAT 

MIX  &  MATCH 

FORMAT 

$.44 

5  25  DS  DO 

$.39 

$.66 

5  25  DS  HD 

$.56 

$.63 

3  50  DS  DD 

$.53 

$1.09 

3  50  DS  HD 

$.99 

•  FREE  FORMATTING  or:  F  rs!  Qraer 

•  TYVEC  SLEEVES  Si  Laoeisinciuaea 

•  COLORED  MEDIA  Please  Aaa  S  05 

•  PRIVATE  LABELINO  Ava<latlle 

•  SAME  DAV  bnipping 

•  MONEY  BACK  GUARANTEE 

800-255-3142 

Diversified  Systems  Group,  Inc 
PO  Box  1 1 14  Issaquah  WA  98027 


CIRCLE  615  ON  RFAOFR  SERVICE  CARD 


PC  Magazine  Classified 

is  #1  in  classified  ad  lineage  in  IBM-Standard  computer  publishing. 
Join  the  winning  teann  and  place  your  ad. 

Call  (212)  503-5115  or  (800)  825-4237 


BUY  A  BETTER 
BULK  DISKETTE 


NAME  BRAND  BULK 


100  nrr 

VERBATIM  5  »,  DS/DD  .28( 
5.25  HD  .52< 


SONY 


3.5  DS/DD  .50< 
3.5  HD  SI.09 


100  OIK 

GENERIC  5.25  DS/DD  .24( 

GUi^R^      3.5   DS/DD  .39< 
3.5  HD  .79( 


800*356*2553 

[FAX  (404)  952*1432 


CIRCLE  b  16  ON  READER  SERVICE  CARD 


To  place  your  ad  in 
PCMAG/IZiE 

cussrra 

Call  (21 2)  503-5115 
or  (800)  825-4237 


588    PC  MACiAZINE    AUCii;ST  l'>V2 


H  CLASSIFIED 


3.5  DoublA  Side  7.19 

3.5  DS  IBM  Format....  7.60 

3.5  High  Density  11.99 

3.5  HD  IBM  Format...  12.90 

5.25  HO  IBM  Format.  8.69 
5.25  HD  Datallfe  Plus.  8.95 

DC-60QA.. 17.35 
DC-6150..18.25 

DC-2120..16.30 

Call  fof  other  Verbatim  products 


HEWLETT 
PACKARD 


BJ-10e>< 

BUBBLE  JET  PRINTER 

The  NEW  BJ-IOex  can  print  your 
documents  on  a  variety  of  neat 
materials  like  transparencies, 
bond  paper,  company  leltertiead 

&  even  envelopes. 
CALL  FOR  BEST  PRICE 


CD  ROM   (  EXTERNAL  ) 

Laser  Library 

Model  7205 

Ck5mplete  with  Drive, 
Interface  Card  &  Cable, 
Stereo  Headphones 
CD  Caddy  &  6  ea. 
CD-ROM  Software  Discs 
CALL  FOR  BEST  PRICE 


HP  #9229SA 
LaaerJel  II  , 

LaserJet  HD 
LaserJet  III 


73.95 


ea. 


HP  «9227SA 
LaserJet  IIP 
Laser  Jet  HIP 


61.95 

NEW  GENUINE  HP 


ea. 


Dysan 


FREE  Plastic  Box 
IBM  Pre-Formatted! 
5.25"  DS....  4.69 
5.25"  HD....  7.89 
3.50"  DS....  6.29 
3.50"  HD....  11.69 


3M 


SONY  maxell 


DISKETTES 

3.5"  Double  Side   7.19 

3.5'  High  Density.  ..  11.99 
3.5'  HD  IBM  Format  12.75 

5.25'  Double  Side  4.99 

5.25'  High  Density  8.69 

5.25'  HD  IBM  Format  9.39 
DATA  CARTHIDGES 
CX:  2000..  13.95     CX:  2120..  18.95 
CX:  600A..  19.95    DC  6150..  21.50 

WIKMSD  MTRSUTM  DATA  tlOAMSC  moCHCIt 


3^'  Doubto  Sid*.  7.19 
3.5'  High  Density  11.99 

C  Standard  10  Pack  Box  } 

BOLKiNO-UOOD  ) 

3.5"  DS  -  .49 
3.5"  HD  -  .89 

8MM  &  4MM  Data  Tapes 
Data  Cartridges 


Fl.OPPY  DISKS 


3.5*  Double  Side....  7.19 
3.5'  High  Density..  11.99 

5.25'  Doubis  Sids..  4.89 
5.25'  High  Density.  8.59 

IBM  Pre-formatted  'CALL' 
Data  Cartridges 
Optical  Disks 
8MM  &  4MM  Data  Tapes 
HEAD  CLEANERS 


DISKETTE  CONNECTION 


EAST  1  -800-451  -1 849    midwest  1  -800-654-4058    west  hi  &  ak  1  -800-621  -6221 


FAX  (  405  )  495-4598 


Mn.  Ord«r  J20  00    -    NO  SURCHARGE  on  VISA  /  MC    -   COO  Ofders  add  »4  00 
SMppmg  crwy«  by  iteme  a,  d»;v»fy  r.qmf€id   -   Prlcw  »ut>j.c<  K)  Ohan^t  nnWiom  none. 


CIRCLE  617  ON  READER  SERVICE  CARD 


BEST  PRICES 

IN  THE  WORLD 


19^ 

5  1/4"  DS/DD  360K 

vnlti  sleeves  &  labs m  lots  ol  1 00 

51/4"  DS/HD1.2MB 

witti  sleeves  &  tabs in  lols  ol  1 00 

3i;^"DS/DD720K 

witfilabeis/  in  lols  ot  100 

3i/>>"  DS/HD1.44MB 

wmidbcls;  mlolsoMOO 

Dclmonico's  Direct  To  You! 
1-800-289-6561 

CIRCLE  6ie  ON  READER  SERVICE  CARD 


Calling  about  an  ad? 
Say  you  saw  it  in 

PC  Magazine 
Classified 


What  PC  Magazine  Classified 
is  all  about- 

BiG  Ckcuutwn. 

An  astounding  audience  of  900,000+  brand  specifiers, 
more  PC  product  buyers  than  any  other  publication 
delivers  Virtually  every  PC  Magazine  subscriber  has 
the  expertise  and  authority  to  specify  brands  of  per- 
sonal computers  for  their  companies. 

Bk  Sihipe. 

Advertising  in  PC  Magazine  Classified  works  in  a  big 
way  PC  Magazine's  enormous  scope  is  one  reason-but 
there  are  many  other  big  reasons  why  advertising  cam- 
paigns succeed  in  PC  Magazine  Classified. PC 
Magazine  Classified  takes  advertisers'  volume  sales 
message  to  the  biggest  audience,  and  supports  that 
message  in  an  editorial  environment  that  encourages 
direct  response  buying. 


^  EXPANSION  UNITSW^ 


PROMPT  DELIVERY!!! I 

■  I  •.  .  ,IJSU*ILV|  I 


CIRCLE  619  ON  READER  SERVICE  CARD 


Classified  Advertising  Information 

(800)825-4287 


AUGUST  I9V2    PC  MACj|AZINE  589 


m  CLASSIFIED 


^MXPANSION  UNITS  V'^..^:'^'' 


lows  (ONS  ;ONS 
tM6X1:  S4  05  $4?0  S4  4S 
2iMt*  5  00  S625 

litti  X  1:   1  25      t  35     I  /'5 
MKX4:    170  195 
■      tor  pric«  on  60NS  DRAM 


(ONS    IONS  SONS 


4M(G  X  9 

IM[GX9 


1MBX36'BQI)S(4MB| 
51?  XSe  IONS  '?  MSI 


$99 


mti  XI 

80317  SX  16 
8g3e7SX-20 
III3S7DX  ?5 
80387  DX  33 


INTEL  CYRIX 

S95  S85 

$1?5  $109 

$135  $119 

$195  $165 

$196  $169, 


30i?I6 

5t?K?MBKlI  $29,99 
ISSX: 4eSX: SOZ:  iSSX: E5SX  70  I 
i;  2  Me  $55/>5 

nMvMv.  rocimi 

7  MB  $99 
35SX  40SX.  SSSX;  6SSXAS 

)  MB  $169 
35SX,U:  MSX 

8  MB  $305 
57SX  10:95 

S  MB  $395 
90  95.  P7S(lintalllnPain| 

?  4MB  $99175 
EXP  BRO:  S*.S«Z;  M:  HSX  65SX 
2-SMB<i/;MB  $259 
7-14  MB  w/?  MB  $375 
EXPBRD:AIIIM(ls70t«l 
?  14MB>»'2M6  $299 
4  16MB  v>  4  MP  $315 

PS/2  L40SX/N31SX  LAPTOPS 

2/4  S  MB  $95: 165  359 

PS/I  UPGR/WES 

5I?lt?i4MB  $45/99/215, 


INFINITY 

Memory  Producis  a  Upgtodes 

633POS1  Slreel,  Boi  "197 
Son  froncisco.  CA  94109  1215 


COMPAQ 
LTE  216 

1    1 1/H       $75,105  705 
LTE  3163,70 

M'.lf  $115/245 
LTE  LITE  316  2075 

.  -  3  $199,779/519 
SIT  3>6S  ?0 

■  .  :  $79  129709 

TOSHIBA 

1D00LE  2000SXSXE  2?0aSX 
'43Vf  $115,745'445 
1200XE  1600  3100E 

?  W'l  $105 
310OSX  3200SX;SXC 

;  :  Mii  $105/169 
4400SX  6400 

?  J  M  V-  J199'319S45 
5200  5200C  1540 

fi  $109/349 

AST  EXECUTIVE  $  LOWEST 

DEL2l2Ni32aN  $  LOWEST 

EVEREX  TEMPO  $  LOWEST 

^1 1BAVELMA1ES  $  LOWEST^ 

•MEMORY  HOTLINE- 

1(800)  444-7785 

(415)398-2967  Fax:  (415)  398-5402 


coMPAa  Dfsxw) 

216E  316  20.70E  25/25E 

■  MB  $75/165 
3t6S/16 

:  4  m  $75/165 
316  20E/25E;  316S/16 

J  MBlKPaHlJ  $249 
2MN  IWN.  3t6SX?0  406 M  s 

:  1  V3  $59/95,169 
316;33L  416  2533L  SrS  PRO 

?  f.ip  $105/325 
AST  PKMIUM 
386C  316  16 

'.IMh  $59,155 

PREM  ii3aesx.?o  3aesx  16 

14  MB  $69169 
ALL  PREMIUM  AND  BRAVO  486  I 
.  =  $125  339 

DELI  316  I  486  $  LOWEST 
HPVECTBA  SLOWEST 
GATEWAY  2000  SLOWEST 
MAGNAVOX  386  1  416  SLOWEST 
PACKARO  BELL  386  SLOWEST 
JIBC  POWERMATE  SLOWEST, 


HP  II  IID.  IIP.  III.  HID.  IIIP- 

.  ;  MH  $105,175 
HP  lllsi  $  LOWEST 

PANASONIC  4420  44501 

.  MH  $119,189 
PANASONIC  4410  4430  SLOWEST 
IBM  4019  4019e 

■  .  ■  MH  $79,119,179 
IBM  4029  $  LOWEST 

EPSON  EPLBOOO  TOSH  PCLASER 

IM-^  $115,185 
EPSON  ACTNLSR II  SLOWEST 
OKI  400 

•?UB  $10,115 
Tl  MICROLASER 

'  MS  $65 
CANON LBP  NEC  SW  SLOWEST 

TEBMSJ  CONDITIONS 


'  No  SufChoige  on  VISA/MC 
■  PO  J  Accepted  ffom  Gov  t  and 

Quolirwd  Fttmj 
'  30-Oav  Money-Bock  Guaronleo 


aRCLE  620  ON  READER  SERVICE  CARD 


Did  you  know... 

PC  Magazine  is 
exclusively  read  by 
over  900,000+  business 
buyers  and  brand 
specifiers,  including 
computer  resellers  and 
consultants. 

On  average,  PC 
Magazine's  direct 
market  purchasers 
have  spent- 

•  $30,000  on  hardware 

•  $5,400  on  software 

•  $2,100  on  accessories 

•  an  average  of  $2,855 
per  order 


LAPTOP/PORTABi 


LOWEST  PRICES  ON 
LAPTOP  COMPUTERS 


Spfcial  of  the  Month 

altlma  LSX 


\\  r  also  rarr\: 
TOSHIB.^  •  PACK,\RD  BELL 
SHARP  •  PANASONIC  •  .\ST 
TEX.AS  INSTRUMENTS 
ZENITH  &  MANY  MORE! 


THE  LAPTOP  BROKERS 

1-800-488-OS50  or  t-800-SHY-NERO 


CIRCLE  621  ON  READER  SERVICE  CARD 


PRINTERS ^^^g^,-^, 


SAVE  ON  HP  !  ! 


MniiM  XL 
DMkWmvr 


tM4  LMVfJvt 
CALL       7470  MolWt 
S335       7440  nefWf 
«*»       7475  PkXWt 
tUO       7S50A  Plon«« 
A*  iDwr  tWOfvn'  Mna  a-  jsnl  unl^  •jrrj 
L»  1«  OBir  HP  SQJU>-T*n1  lol  -'VM 


CALL 


I7M 

mo 


SPECIALI!  PAINTJET  XL  S895 


Color  ma  irl  p«nlti  pnnB  <«  10  Ifi  8  tiAon  clton  iiMi  ti'  •  '  *  - 
»  11 '  I  17'  |Mpt(  pinitd  and  lerial  portv  opiionii  HPtk  rx] 

OwNontt>Jio>  noM  •m  90  0^  awiniv 


LASER  PRINTER  MEMORY 


Icrv.'i  'W40<9v«*0?S  Tl  OMliU  QMS 
I*  p'>cr$ 

l^nrtOiK.  27TKft  nrWT  ?7niSU  ?27IMV 
DSC  TiTtn  t^omtP  I  Hc^icj  ??70n  iPwm 


WE  BUY  USED  EQUIPMENT 


COMHITER  BUSINESS  MART,  INC. 
800-441.1491 

tms  VfUa  Ave    Suii*  A  ■  S*nlM  CA  920^1 

(6i»)  44HO40  •  FAX  tei»J  *4»  7929 
iniarnatKyvii  ordv'k  Mivtcoin* 


MUSTANG 

The  ultimate 
PostScript* 
solution  for 
HP  LaserJet. 


Hassle-Free  Printer  Sharing 


...in  a  Compact 
Package! 

The  JetWay  altovus  up  lo 
eight  users  to  whooosh 
data  to  their  pnnter  at 
115.200  baud  -  for  less 
than  $69  per  user! 


►  4-pon  MWty  $345  >  B-pon  MWty  $545 


Just  plug  your  PCs  and 
printer  cable  into  the 
JelWay  and  you're  ready 
to  pnnt  10  your  laser,  dot 
matilx  or  other  standard 
paraM  printer'  2S6K  - 
4M6  buffer  availat>le 


ASP  Computer 
Producis  otters 
a  wide  vanety  of 
innovative  pnnter 
enhancement 
and  connectivity 
solutions. 
To  order  your 
JetWay 

or  (or  your 

free  catalog 

call  us  today 
800-445^6190 
DEPT,  81142 

^ASP 

iflO  San  Gabnel  Dmr« 
Sunnyvat*.  CA  94006 
Facwrale  40S-74e^803 


CIRCLE  624  ON  READER  SERVICE  CARD 


asler  than 
PDP-XL.  Easy 
nstaltahon 


'$  TAPE  DRIVE  SUBSYSTEMiHt^^  ^  ^^f^. 


Call  for  infol 

SMllor  CA.  W.on.  5  10  649  46  3  1 . 

fo.  510  704  0645 
ln«  PYtAMO  COMPUTE!.  Gimany. 
Phoiw  0049  76147604  13 
fo»0049  761  42102 
PotfScr^  (1  a  rvgiMvrad  trod«<nofk  oi  Adobe 
inc  AH  ttodwnorki  o(« '.g>tM(Ml  •todcmo'lii 


CIRCLE  623  ON  READER  SERVICE  CARD 


TAPE  SUBSYSTEMS 

4M^3iBK  9  Track,  '  4  inch.  4  mm.  8  mm,  3480  compatible 
*lf^^  PC  AT  386  486  PS  2,  CLONES,  SUN,  MAC,  MVAX 
Call  the  tape  subsystem  experts  •  Our  Advice  Is  FREE 
Tara  Computer  Products,  Inc. 
221 9  E.  Thousand  Oaks  Blvd.  #1 02,  Thousand  Oaks,  CA  91 362 
(800)  543-7403  (805)  375-8608 
Fax#  (805)  375-8610 


CIRCLE  625  ON  READER  SERVICE  CARD 


CmCLE  «22  ON  READER  SERVICE  CARD 


PC  Magazine  Classified 

is  #1  in  classified  ad  lineage  in  IBM-Standard  computer  publishing. 
Join  the  winning  team  and  place  your  ad. 
Call  (212)  503-5115  or  (800)  825-4287 


590   rc  MACJAZiNU  ALCil  SI  iim: 


PCf  CLASSIFIED 


m^OFTWARE/ACCOUNTINimWM^ 


AccounU/bte = Intmsei  Profilobilily 

RCAOr  TO  RUN  ■  MSC  TO  UOOIFr  • 

Are  you  himgiy?  Satisfy  your  appetite  for  profit- 
ability with  AccouiitMate  accounting  software: 

•  Price/Performance  Leader 

•  1 2  Easy-to-lnstall  Modules 
-  A  Breeze  to  Customize 

dBASE/Fox/ClipperCompatible  /  ^ 


•  Over  60,000  Users 


SourceMate  Information  Systenns,  Inc 
20  Sunnyside  Ave.,  Mill  Valley,  CA  94941 
(415)  381-1011  (800)877-8896  fax  (415)  381-6902 

CIRCLE  63«  ON  READER  SERVICE  CARD 


FORM9204Q 


MIP  Fund  AccoLintiiiiZ  System 


Slmpiy  the  bot  software  for  non-profit  &.  govemmental  organizaoona  ainoe  1982. 


Flexible  Chart  of  Acxxunls  *  Automatic  Offict  &  Interfund  Balancing  •  Autocnalic 
Coat  AOocaticni  •  Monthly  Budgeting  &  Forecaaling  •  Check.  P.O,  &  A/R  Bil 
Printing  •  Multiple  Funds  •  Multiple  Overlapping  Fiscal  Years  •  User  Defned 
RepoOB  •  IBM  PC/XT/ AT  Compabble  •  Single  User  or  Netwoek  •  User  Installabie 


Modules:  General  Ledger,  Budget  Reporting,  Accounts  Payable,  Encumbrances, 
Accxxints  Receivable,  Database  Interface,  Payroll,  Fixed  Assets 


1-800^-3863 
505  East  Huntland  Dnve,  Suite  340,  Austin,  TO  78752 


\\  lull  do  nioix-  Hum  \m) 
(■(nrniiiieni  iiiul  Nonpntiil 
Omaiii/iilions  Know  ? 


When  You  Need  Fund 
Accounting  Sofhvare«.  You 
Need  American  Fundware. 

ArTMflcan  Fundwsra  provides  powerful 
software  solutcns  -  written  specrficelty  lor  the 
government  and  nonproni  tectors  -  that  »otve 
your  fund  accouniir>g  r>eeds  Easy  to  Learn 
Easy  to  Use  Easy  to  Produce  Results 

FOfl  MOnE  INFOnMATION  CALL 
AMERICAN  f  UNOWARE  TODAY 

I  »0O-551-«SH  (ir  Km:  |.MJ-jr79.«850 
P.O.  Hiiv  T7.M)2X,  SlriuntMMl  SpnniES  ('(>  MU77 
CIRCLE  b27  ON  RCADLR  SERVICE  CARD 


COMMUNICATIONS/ 
NETWORKING 


dBASE  ACCOUNTING  TOOLS 

"Genefal  Ledger  "Accls  Payable 


"dlnvoicer  &  A/'R 
"Service  Billing 
■Job  Costing 
■Purch  Ord/lnveniory 
'Bill  ol  Malls 


'Sales  Analysis 
'Older  Entry 
'Job  Estimating 
•Payroll 
'La/r-Foims 


COMLINK 

PC  Cominunicatlon  Software 


BiiiH  .n  support  tof  OOW  JONES  NEWS 
RETRIEVAL  and  COMPUSERVE 

Poweflut  and  easy  10  use  FUNCTION 
LlBRARIEStortinanaai  analysis,  recordkeeping, 
and  personal  use 

Develop  CUSTOMIZED  FUNCTIONS  or 
EMBEDDED  applications  using  Comlink's  CML 
macro  language 

Data  Translei  lo  LOTUS  EXCEL.  OUATTRO 
PRO.  DBASE,  and  PARADOX 


All  these  leatures  and  many  mors 
for  lust  $69  plus  sliipping 

Communication  Sottware  Products 
46  Ftankim  Sueet,  Belleville.  NJ  07109-1062 

For  your  FREE  brochure  call 
1-800-841-7843  1-201-759-3037 


CIRCLE  628  ON  READER  SERVICE  CARD 


$99  ea  +  s&ri  w/dBASE  3  +  or  4  Source  Code 
DATAMAR  SYSTEMS 
8586  Miramar  Place 
San  Oiego.  CA  92121 

(619)  452  0044       MC.  Visa.  AX.  CH.  COD 


To  place  your  ad  in 
PC  MAGAZKE 
CLASSIHfl) 
Call  (212)  503-5115 
or  (800)  825-4237 


COMMUNICATIONS/ 
NETWORKING 

MULTI-LINE  PC-DOS  BBS 

the  Bread  Board  System  (IBBS)  Secure  reli- 
able, tull-lealured  commercial  Inloimation 
system  lor  IBM  and  compatibles  Menu  editor 
allows  cuslomizalion  by  nonprogiammers 
Kermil,  X.  Y  4  Z-Modem  High  performance 
allow;  up  lo  64  simultaneous  callers  Up  lo 
38.4a0bps  dBASE  module  available 
eSoll.  Inc 

15200  E  Guard  Ave  #2550 
Aurora.  CO  80014 
(303)  699-6565 

■ii?4v  DATABAS^^:Ui 

^ BORLANP/ASHTON-TATE^ 

dBase  IV  v.  l.S 

US  List  Price   S795 

Lowest  M.irket  Price  S434 

Our  Price  $369 

dBase  III  Plus  v.  1. 1 

us  List  Price  $695 

Lowest  Mcirket  Price  S395 

Our  Price  $320 

Paradox  v.  3.5 

us  List  Price  $795 

Lowest  Mcirket  Price  $400 

Our  Price  $369 

'.:  .       'UnO/Asnton  Idle  ,»nc)  I  <:!.. 

f     fc.r  yf i,jf  s,')*'<  1.1' iJ'i,  '  ! i 


448  ignacio  Blvd  ,  Suite  265.  Novate.  CA  94M9-USA 

^  800-484-9795     ^«";;',y/'*J' ^ 

CIRCLE  629  ON  READER  SERVICE  CARD 


-/^y  DATA  ENTRSfliifi;^ 


I' 


Full  featured.  iTeods-aown  enrry 
with  two-pass  venficatlon.  batch 
control,  output  record  reformot. 
operator  stots,  edit  language, 
customizable  menus,  help  text 
Free  technical  support 


PC  (rom  S395 
Also  to<  LAN'S 
IBIV1  AS/40(r. 
IBM  S/36 

206/776-6443 
800/356-0203 


I  iiMI  I  II  H  KF.\T.S 

■.•rjkOh  IJd 


DATA  ENTRY 


Replace  dedicated  data  input  systems 
Front-end  mamlrame  applications 


KevEntrvlU 

J  LAN  or  sland-akme  environments 
J  ScreenPainter  and  UenuManager 
included 

J  Batch  Control  System  and  Relormal  utility 
J  Spanisti.  German,  and  French  versions 
J  Outstanding  customer  support 
J  Ttiousands  of  users  wohdwide 
J  OS'2  version 


800-533-6879 


de 


kSCS 


WEE  DEMO  DISK 
AVAILWLE  TO 
QUALIFIED  COMPANIES 


i:osi  :si-:itx^  ■  fax  iins}  \22  msi 

Int  KSCSI  tm.pc  t.id  (i7<  *  A.\  07!( V3676.^ 


DATA  ENTRY 


Why  have  over  85%  of 
the  largest  companies 
in  the  U.S.  selected  the 
RODE/PC  Data  Entry 


System? 


TIte  answer  will  be 
obvious  when  you 
call  lor  Inlormatlon 
and  a  tree  demoiv 
stralion  today. 

(415)  323-8195 


DPX  •  490  California  Avenue 
Palo  Alto  CA  94306 


CIRCLE  631  ON  READER  SERVICE  CARD 

VIKING  DATA  ENTRY 

Pfclcssioiidi  Qualiiy  Sullwaie 

•  Used  by  U  S  Census 

•  Advanced  validation 

•  Sequential/ISAM  liles 

•  MS/DOS,  UNIX.  XENIX.  VMS.  AIX 

•  Technical  support 

•  Re-key  verily 

Viking  Software  Services 
4808  E  6?lh  SI ,  Sle  100 
Tulsa.  OK  74136 

800-324-0595   FAX  918-494-2701 


Calling  about  an  ad"^ 
Say  you  saw  it  in 

PC  Magazine  Classified 


Front-End  to  Host  Applications 

•  End  user  data  entry 

•  Replaces  Key  lo  disk  systems 

•  Menu  driven  edit  selection 

•  Easy  form  design 

•  International  dislnbulots 

•  Toll  tree  support  tiollme 

DATALEX  800-962-8888        367  4.166    fax  41s  36?  5^33 

CIRCLE  630  ON  READER  SERVICE  CARD 


f'Q"^  Canaoa  800  848 


Calling  about  an  ad?  Say  you  saw  it  in 

PC  Magazine  Classified 


AUGUST  l'»92    PC  MAq>^^i;>)JE  JBS"! 


PC!  CLASSIFIED 


ENTERTAINMENT/GAMES  M^^^ 


Great  Demo  $5 

Millennium  [r;^;;;:;:^^- 

A  compkic  graphic  guide  lu  the  hiMur>'  of  Europe  and  Ihc  MkMIc 
EnM  from  t(ll>  AD  to  Ihc  present.  M^ps  ure  sCjiUble  and  chimge 
continuousJy  from  year  to  yc^r.  Print  to  l^scr  or  dol-mjitnv  printers. 
Export  mtps  in  TIFF  or  PCX  format.  Includes  descriptive  lc«t 
nimiions  linked  lo  mvp.  BXSSITSc^ 

$89' 

(312)281-3132 


Clockwork  Software 

P.O-Bii\  l-WIJft,  Oiicjpi,  IL«IM4  USA 


aRCLE  632  ON  REAOCR  SERVICE  CARD 


RS.&M.S. 

in  Computer  Science 


•  ALL  COURSES  BY  CORRESPONDENCE 

•  Increase  your 
earning  power 

•  Join  sludenls  Irom 
leading  computer 
companies 

•  Most  courses  lully 
interactive 


AMIRICAN 

iN.srn  L'  n: 

COMPLIIHR 
SC  I  HNC  KS 


For  tree 
mlormation  call 
1-800-767-AICS 


MNQINEERING 


SIMULATION 

GPSS/PC  IS  a  lull-power  version  o(  GPSS.  the 
most  popular  mainlrame  simulation  language 
Spealically  designed  lor  inlefaclive  use  on  to- 
day's high-speed  mictoprocessors.  it  is  loaded 
with  features  such  as  interactive  graphics  and 
animation  Using  GPSS/PC.  you  can  predict  the 
behavior  ol  complicated  real  world  systems 
MINUTEMAN  SOFTWARE 
PO  Box  171/B 
Stow.  MA  01775 

800-223-1430/508-897-5662  Ext  316 

ENTERTAINMENT/ 
GAMES 


Adult  VGA  Software 

Visuaihe  the  full  pountialnf  VGA  and  SVGA. 


Hi-res,  256  color  images 
Vol.1  Sexy  IB  disks  per  vol  )  $13.95 
Vol.2  Nud*  $13  95 

Vol  3  More  Nud*  $13  95 

Vol  4  Adutts  Only  $13  95 

Ht-res  VGA  animaMn  Just  liKe  irw  movies'" 
Vol  5  Adult  VGA  Movie*         $13  95 
Vol  11  Hot  Itallin  Movies         $13  95 
Vol.12  Long  Length  Movies     $13  95 

Sp9ciat  Or^  4  volumes,  select  5th  tree' 
Oioose  Irom  sa  St  4' DO  OsitsinntSt  4"  HDIt»»l 
dMif.  ttweeSiy'OD.  ot  r*ro  3' 2' HD  tor  each  vol  Ail 
disks  are  ton  Vol  1 2  available  m  only  HD  disks 


Get  more  great  software  tor  less  Guaranteed  Fastj 
service  Order  today  Irxdude  i3  SAH  Must  state  | 
ape  21  or  over  Serxl  c^ed(  or  MO  to 

M  (Were  aflfl  S3  US  ti«B  (Wy  CJCwafP 
MCV1SA  orders  or  tree     Dept  M  PO  Box  36 
cHog  cal  (309H52-7760.        Normal.  IL  _61761  ■■ 


CMCLE  633  OM  READER  SERVICE  CARD 


Classifietj  Advertising 
Information 
(800)825^7 


ENTERTAINMENT/ 
GAMES 


Musi  stale  age  21  Other  Products  Available 

Private  Pictures  I  $59.88 

Tlie  easiest  to  use  adult  CD-ROM,  completely  menu 
driven.  Contains  over  600  sharp  640x480x256  Images 
and  70  hot  VGA  movies.  Includes  DOS  &  Windows 

Volcano  (R  to  X  rated)  $99.88 

The  Volcano  has  over  900  different  Super  VGA 
1024x768x256  color  images.  All  images  are  new  and 
model-released.  You  will  not  find  these  images  on  any 
other  CD-ROM.  DOS  utilities  included. 


CIRCLE  637  ON  READER  SERVICE  CARD 


Send  check/rrtoney  order  to:  ' 
Starware  Publishing  Corp 
PO  B0X41B8.  Dept.  70 
Deerfield  Beach.  FL  33442 

Add  S4  50  UPS  S&H 
Add  S20  Foreign  Express 
Fl  add  6S  sales  tax 

800-354-5353 -»1 

24HCJRS  7  DAYS 

US  4  Carada  Sfde-s  *— I 

Oealen.  more  into. 
&  loreign  oii)er<  call 

Voice  305  -  426  -  4552 
FAX  305  -  426  -  9801 


SeXXy  Software 


^OAAy  viropnics 
with  SOUND! 

Ourt  y-Jll'S''.:  .  •  color  VGA  graphics  TALK arxl 

PLA  Y  MUSIC  through  your  standard  speaker. 
SG10  •  Voluptuous  Disk  -  Exceptional ty  etiuipped  women  TALK  to 
you  wTiile  you  admire  Ifieif  incredible  proportions  -  SIZZLING! 
SG11  •  Encounter  disk  -  wt  can  I  desciiOe  the  e>olici1  action  you 
ml  s«  and  HEAR  -  aKolllte^  IWREDiBLEi 
SG12  •  Swmsun  Disk  -  You  will  see  It*  soiest  swimsuits  wtale 
tnc  girls  TALK  to  you  about  trieu  turnons  and  lurnotts. 
SGI3  •  Scitnct  Fclw  Oist  -  Vou  »i>  see  uvrediM  space  sixils 
and  alien  encounters  wfuie  tiearing  ottvr-widly  descriptions  and 
music 

EidI  m  It  Rir  1.2MI  -  plus  FREE  OIS(  urilh  gnt  2.SMB  ol 
olllllill  loi  printing,  cataloging,  convlilmg  to  WINDOWS 
WALLPAPER. and cnangingitK pictures  Req  VGA*ilf5l2X 
Pnca:  One  disk  $11.  ?  disks  $J5. 3  disks  $41. 4  disks  S51 
Our  ComptUort  Cant  Sei  You  PIclum  TXK  TALKI 


ArVVy  £b-HOU  eU  MB  »ith  »U  VCA  pictures. 
87  nxwes,  674  stories,  games  Ptl<t:  $M  (t89  witn  any  CC 
disk)  CO-HOW  Iwidit:  3  Ditteiem  XXX  CD-ROMs  S1W, 


COLLECTION 

ALL  NEWI  In  256  Color  VGAII 
SeXXy  Disk  tCCI  ■  *  VOU  >E  THE  STAR  *  Tne 

First  CUSTOMIZABLE  movie  allows  you  to  write 
tne  dialog  and  me  title  ONLY  AVAILABLE  FROM  US' 
SaXXy  Dlek  tCC}  •  THE  FIRST  SOUND  MOVIEI 
The  first  computer  movie  with  SOUNO  See  the 
increOiD'e  ?56  color  VGA  graphics  while  hearing  the 
actual  dialog  Ouns  EXCLUSiVELYi 
SeXXy  OUk  •CC3  ■  THE  iEST  MOVKI  The  best 
comouter  movie  available  Only  tor  the  serious 
coiiector  ?5€  stunning  VGA  colors 
SeXXy  Ollk  *CC4  •  VOlUrTUOUS  MOVK  wtdl 
Sound!  See  and  hear  a  symohony  ot  exceptionally 
proporl'oned  women 

SeXXy  DIOk  »CCi  •  ODDITIES  MOVIE  wllh 

Soundi  See  men  ot  increfliDie  Dropotiions  and 
women  with  uniQue  abilities  UNBELIEVABLE. 
1  Movie  S29.  3  Movlei  Se5  5  Movies  $»4.  - 
over  1  MB  ol  Kllon. 


SeXXcapm<ies  -  Trie  first  adult  game  with  TRUE  SOUND  arxj  80  sizzling  256  color  VGA  scenes 
■  Sexual  preference  and  foreplay  options  -  Play  wkli  2  6  ctose  tnends  -  Over  5MB  ol  pure  action' 
•  Fulfii  your  sexual  desires  with  new  expenences   Fnd  out  fxiw  your  panner  would  really  l*e  to  make  k)ve 
S7S  -  Special  Oiler  $69  with  purchase  ol  any  CC  disk  at»ve  -  OURS  EXCLUSIVELY! 


ADO  S3  SM  •  3  5-  Of  FOREIGN  ORDERS  ADD  $2  DISK  •  IN  PA  ADD  TAX  ■  MUST  STATE  AGE  OVER  21 

VISA/MC  Orders  Only:  800-243-1515  Ext.  600CZ 

24  HR&7  DAYS  •  Ot  CK.MO  to  SeXXy  Software  2880  Bergey  Rd  .  Dept  600CZ.  Hatteld.  PA  19440 


CIRCLE  634  ON  READER  SERVICE  CARD 


NO  HOURLY 
COHNBCT 
'  OR  LONG 

Distance 
Charges! 


Where  Adults  Come  To  Playi 


Local  Numbers  Covering  850  U  S  Citiesi 
CB-Style  Group  and  Private  CHATi 
Special  Womens  Groups' 
Multiplayer  Games  i  Giant  Message  Bases' 

CIRCLE  635  ON  READER  SERVICE  CARD 


I  Thousand  s  01  Sharevnare  Programs' 
I  Online  Stropping  Travel  Reservations! 
I  Matctimalier  Datmgbase'  Plus  More' 
For  Into.  Signup.  Or  Local  Numt)er  Call 

818  358-6968 

By  Modem  6 Ml.  Must  Be  Over  18. 


Meet  Goldie  and  24  oilier  models  on  the 
BodvCello  5-diskl.Vli'di'.l*sl 
Sarttpler  Set.  Includes 


2?  color  images  in 
Gil,  a  picture 
\  ietser,  and  your 
I  RI  t  BndyCello 
catalog. 

I'art'.VlO,  S3i).95 
add  W.'s  lor  s,  h 
( IK  Send  Ss.OO  lo 
receive  vour 
BodyCellii  adults 
only  4-color 
catalog 

Orders:  BodyCeiln 

r.aBoxiloll1  •  SonnloVinev.CA  ttHl' 


ADULT  XXX  "GIFS" 

VGA  SVGA  LOOPSCANS IMAGES 

•  $20  pet  4-360k  DISK  SET  »  $3  s/h 

•  7A-AWES0ME        •  7D-T0RRID 

•  7B-DAZZLING        •  7E-BREATHTAKING 

•  7C-0UTRAGE0US   •  7F-EXQUISITE 

•  ORDERS  SHIPPED  IMMEDIATELY 

•  Sample  disks  $9  ■  Musi  t)e  over  21 
LOOP  PREMIUM  GRAPHICS 

PO  BOX  597186 
CHICAGO  IL  60659 


CIRCLE  636  ON  READER  SERVICE  CARD 


To  place  your  ad  in 

PCMAGAZilE 
CLASSm 

Call  (212)  503-5115 
or  (800)  825-4237 


ln\cstriu-nt  Charting 


METASTOCK 

PNOFESSIONAL 

RJitors 

C'tiDisv        IHnii)  Disk  — SS 

Versic  2  0  has  '00  ne*  enhancements' 
Perform  soohisticated  lechrical  aralysis  or 
slocks  Bonos  lutures  niulual  tunas  etc 
features  multiple  winoows  45-  pre- 
progtainrtieO  iiXjiCalors.  powertu!  lormula 
builder  protit  tester  unanenoed  operation  pius 
much  more'  Coinoatiti*e  •itf  20  data  services 
Fo'  complete  literaiure  call  toll-fiee 

1-800-882-3040 

EOUIS  International.  Inc 

Bo«26743SLC  UT  84126   l80t  l  974-51 15 


ORCLE  e3a  ON  READCR  SERVICE  CARD 


FLOW  CHAtfTl^M 


Professional  Flowcharting 

For  Uic'osort  Window* 


CIRCLE  639  ON  READER  SERVICE  CARD 


PC  Magazine  Classified 

is  #1  in  classifietd  ad 
lineage  in  IBM-Standard 
computer  publishing. 
Join  the  winning  team 
and  place  your  ad. 

Call  (212)508-5116 
or  (800)  825-4237 


592     PC  MAGAZINE    AUGUST  1442 


m  CLASSIFIED 

1 


FOREIGN  LANGUAGES^ 


GRAPHICS 


MAIUNG  PROGRAMS 


jHOLA!  CIAO! 


IBM  TUTORIALS  FOR 
LEARNING  lANGUAGES! 


•  NXX  AHI  I  AIO  I  I  rORS  < 

•  i  i  Nsi;  i  i  roKS* 

•  I'RONl  N(  lAI  ION 

n  lOKs  • 


Most  Products  Feature 
F.xtenslvc  Digitized  Sound: 


CALI.  TOI.I.-FRIJ;  TODAY 
FOR  OUR  CATAI.Oti! 
l-8(K)--'2(>-'>()8"' 


Till-  llYPlJiOLOT  SOKI"WARH 
COMPANY  P.O.  BOX  10746, 
K>OXVIl.I>;  TN  37939  0746 


aRCLE  640  ON  READER  SERVICE  CARD 


I  Diplomat  Software  Series 


Suiar  PKlagt  $125 

VanmSinxin  t» 
windows  Support  .SI2S 
PKlacMWocd  Suppon  MS 
LiMrTwtn  fn 
Mm*'"**  *  MM  I 


<I.iIli 

Series  of  36  alphabets 
providing  both  Engli&ii 
and  foreign  characters 
for  screen,  keyboard  and 
printer  support  wfiile 
usir>g  existing  software 
WordPerfect.  Word. 
Windows.  Ouattro 
Pro.  Ventura  Publislier 
tMorks.  dbase  -.  more 

Olploinat  Software 

3nn  Csmpua  Or>v«  SuuIO?  NrBponBucn  CABseeo 
PiMrte  f7i*)  4^4^86*  Fw  (7l4|;»an7 


tstx. 


IrtMidBW 


CIRCLE  641  ON  READER  SERVICE  CARD 


GRAPHICS 


FREE  SLIDE  OFFER 

Graph«<K  Visuals  specializes  In  creating 
dynamic  presentation  visuals  from  your  PC  Hies. 

»  SLIDE  IMAGING 

•  PR|^f^s 

-OVERHEADS 

^^S//<te  Imaging  -  Only  $4.50 
For  a  tree  information  packet  call 
I  (404)487-2165 


3  FREE  SiKjst  wnh  tusi  o'^et  ol  20  oi  mora 
Vatl«ty  of  pkgt  ftupportkd  ♦  BBS  «cc*»i  « 
DiglK/ing  Mf  wtca  ♦  Scanning  Mrvic*  •  Fui 
iri  houM  Ub  &  o(h«r  slid*  M>>«>Ctt  7 

CropheMec  Yi/vciU  ine 


CIRCLE  642  ON  READER  SEFWICE  CARD 


Computer 
hnages 


Use  toll-free  800 1  to  sign  up  with  credit 
canl.  Once  verified  use  same  BOO  •  to 
download  tiles. 

l-awhCO-MODEM 

Or  use  direct  dial  64  Line  BBS  at 
(503)  697-5100  8/N1 

SuperVGA  1024x768x256 

ASTHONOm  •  HUGt  ADULT  AREA 
seme  •  GRASP  •  ANIMATOR  •  3D 
STUDIO  MOVIES  •  SOUND  •  OMffS 
UVLITIES  •  IMAGE  CONVERTERS 

Event  Horizons  Commercial  BBS. 
Itiousands  ol  images  and  movies 
Musi  be  21  lo  download  Irom  adult 
areas  Quality  Color  SuperVGA' 
VGA./EGA  1200/  2400  bps  $12/hr 
9600  bps  $48  hr  ,  800#  $8.hr 
extra.  Also  Professional  Image 
Scanning  trom  prints  or  slides  lo 
disk. 

No  Modem?  Order  our  Mall  Image 
Library  with  samples  $9.  World- 
wide shipment.  Into  voice  line  503- 
697-7700.  All  credit  cards 
accepted.  Same  day  shipment 

Event  Horizons 

311  Ave.  B,  Ste.209 
Lake  Oswego,  OR  97034 
Voice  503-697-7700.  BBS  800- 
466-6336.  or  BBS  503-697-5100 

CIRCLE  M4  ON  READER  SERVICE  CARD 


Classified 
Advertising  Information 
(800)8254237 


XY  GriplK 


CoPlot 

Scientific  (Graphics  SnrtHiirc 

Publicalion-quallly  rcsulls.  iu\l 
John  Dvorak  callcil  it 
"(ifniiinfl)  lnu-ir.\iinii  Sifjiwuiv" 

CoHon  Software  (510)  524-9X78 
P.O.  Box  1 144.  Berkeley.  CA  94701 
(This  ad  was  created  w  ith  CoPloi.) 


Fcalurcs:  rcgrcssum  huili- 
in.  %kurk  with  up  lo  16 
graphs  .11  orKc.  use  tvko  Y 
jXL's.  nian\  kiruls  ol  jvcs. 
ga-al  K'fiiN,  suh  jtid  super 
stnpts.  high  quality  screen/ 
priiHcr/jtraphits  tile  ilnvers. 
keyslroLc  macrtts.  portrait 
and  landscape  pnniing. 
EMS  and  RAM  disk 
suppon.  and  much  more. 


CtRCLE  643  ON  READER  SERVICE  CARD 


Calling  about  an  ad?  Say  you  saw  it  in 

PC  Magazine  Classified 


LET  OUR  M.O.M.  RUN  YOUR  MAIL  ORDER  BUSINESS! 


Mail  Order  Manager  -  ttie  complete  solution  fa  your  mail  &  phone  order  business  - 
order  entry/review,  credit  card  processing.  UPS  manifesting,  profit  analysis,  accounting. 
Ci()pef  compiled  /  dBase  IIK  files  Editor's  Choce  -  fmd  out  why  nxxe  people  buy  M  CM 
ttian  any  other  management  system  Single  user  system  $1 1 95  Networt(s  from  $2295. 
Demo  $25  (ref )  Dydacomp  Development  Corp .  Box  64 1 ,  Dept  PCM.  Wayne.  NJ  07470 
CALL  1-800-858-DMOM  or  1-201-33S-1255 

CIRCLE  645  ON  READER  SERVICE  CARD 


AddressManVl.O 


AddreBitMan  is  a  menu  driven  people 
information  manager.  It  will  keep 
track  of  names.  addresHes.  telephone 
numbers  and  other  people  related 
information.  Output  in  the  form  of 
Mailinff  I-^bels,  Envelopes. 
Telephone  lists  and  MailinK  I  Jsts 
can  be  produced.  Put  the  power  of 
AddressMan  to  work  today. 

Features: 

•  Quick  enter  all  your  friends,  family 
&  associates. 

•  Cutefcorize  up  to  ten  different  ways 

•  Set  screen  colors  to  your  liking 

•  Set  custom  size  labels  or  different 
label  layouts-from  t  to  4  across 

•  Output  to  printer  or  screen 

Name  lists.  Telephone  I ist^ 
Mail  Ijibels,  Tag  [..abels 
Knveiopes.  and  more... 

•  Sort  reports  by  Name.  Category. 
Zip  Code.  City,  State  or  Profession 

1-800-262-6952 
VH  Software 


$39.95 


Povverful  Mailing  Software 

PoslWare  oilers  Ihe  CASS-certitied  accuracy 
you  need  and  the  power  you  demand  for  busi- 
ness mailings  Standardises,  corrects  and  adds 
ZIP.  ZIP  ♦  4  and  ear  n  to  addresses,  presorts 
1  /2'3  Class,  offers  merge/purge  processing, 
prints  barcodes  and  more  so  you  qualify  lor 
postal  discounis 
Poslalsofl.  Inc 
4439  Mormon  Coulee  Rd. 
Lacrosse.  Wl  54601-8231 
800/831-6245.  or  608/788-8700  (Wl) 

The  Mall  Order  Wizard 

Complete  management  system  lor  a  catalog, 
inbound  telemariieting.  or  mail  order  company 
Order  processing,  inventory  mgl.  ad  forecast- 
ing, sales/tanking,  list  mgl.  modem  charge 
approval.  EDO.  UPS  manifest  w/scale  Single 
and  Multiuser  systems  InboundxOulbound 
Editor  s  Choice' 
The  Haven  Corporation 
802  Madison  SI ,  DepI  M491 
Evanslon.  IL  60202 
800/782-8278. 708/869-3434 
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MANUFACTURirmr 


The  Complete  Business  Management  Software  Package 
Invemory  [ 
[Biu]rfMattriiijr 


Invoice 


PufxdMsing 


AGco«nliiig 
Receiving 


(\Hn|uhblr  Wilh  ilBASI. 
Infinite  Uvcl  Indenlnl  BOMv 
Icn  Inlcgrjled  Mndulcv 
1 1  Acute  Accountinf;  Prrioij\ 

Workini!  IVm..  Ilj  Sl< 
Bininot  l»kg  jn« 

Mull  u\»r  I'kt  iwn 
I  i>r  nuifc  inlnfnulKm  cjll 

Software  An.s 
408-248  6445 


CIRCLE  647  ON  READER  SERVICE  CARD 


MUSIC 


Music  Software! 

Discount  prices  on  Dr.  T.  Passport.  Twelve  Tone,  Voyetra,  Music  Quest. 
SongWright.  Temporal  Acuity,  Coda  Music  Software,  many  others. 
No  question  too  dumb.  Free  catalog. 
Call  US  at  800-333-4554  (9-5  Pacific  time) 


Sounclwiire 


200 MenloO*s  Dr  .  MenloParl^  CA 94025  415-328  5773  FAX415^328-0611 
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To  place  your  ad  in 
PC  MAGAZINE  CLASSIHBI 
Call  (212)  503-5115  or  (BOO)  825-4237 


AlKiUST  \^^2    PC  MAGAZINE  593 

Cl 


m  CLASSIFIED 


SONGWRiGHT  MUSIC  PROCESSOR 

Prinis  prolessional  sheel  music,  songs,  scores 
wilh  text,  chofds,  dynamics  Compose,  edit, 
record,  play.  Iranspose.  copy,  extract.  Imporl. 
publisti  -  all  in  standard  nolalion  Symbol 
editor/librarian  PC,  MIDI  or  SMf  entry  & 
playback.  Matrix  laser  printers  $11995  +  $5 
s'h  Free  sample  output 
SONGWRIGHT  SOFTWARE 
7  Loudoun  Street.  SI  .  Suite  5A 
Lecsburg.  VA  22075 
1  (800)  877-8070   (703)  777-7232 


REUGIOm 


CHURCH  SOFTWARE 


Discover  for  yourself  why  nnore  churches  are  choosing  PowerChurch  Plus,' 
Try  out  the  leading  membership  and  accounting  package 
Call  today  tor  your  FREE  full-working  DEMO. 

F1  SOFTWARE,  208  Ridgefield  Drive,  Asheville,  NC  28806 
(800)486-1800   (704)  665-1818 


I 
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Calling  about  an  ad? 
Say  you  saw  it  in 

PC  Magazine 
Classified 


PROORAmMERS  TOOLS 


SPF/2-The  ISPF-Style  Editor 


SPF/2  brings  a  true  ISPF/PDF 
mainframe  editing  experience  and 
programming  environment  to  PC 
users  running  0S,'2  or  386  •  DOS 
machines.  You'll  find  tfie  same 
familiar  environment,  command 
structure,  and  editing  capabilities 
as  on  the  mainframe.  In  0S,'2.  you 
even  use  the  same  REXX  macros. 


SPF,  2  offers  integration  with  most 
COBOL  workbenches,  Windows "  and 
PM  compatibility,  and  instantaneous 
response  time.  Try  it  today.  Call  for 
details  or  a  free  demo  disk. 
Command  Technology  Corporation 
1040  l\^arina  Village  Parkway 
Alameda.  CA  94501-1041 


FREE  demo  —  Call  800-648-6700  —  Ask  for  #265 


PUBLIC  DOMAIN/SHAREWARE 


FREE -15  DISKS  OF  OUR 
BEST  SELLING  SOFTWARE 


FREE'  Receive  53  games. 
88  Windows^" programs,  or 
36  etJucational  programs. 
Each  collection  comes  on 
15/5.25' or  8/3.5'  disks. 


PAY  $5. 00  SHIPPING  AND 
HANDLING  PER  COLLECTION 


Foreign  add  S5.00  per  package. 
Credit  card  only! 
SMC  SOFTWARE  PUBLISHERS 
(619)  931-8111  EXT.  511 


IBM  &  MAC  SOFTWARE 

CATALOG 

24  Pages!  ASP  Member 


SOFTSHOPPE,  INC. 
PO.  BOX  3678 

ANN  ARBOR.  Ml  48106 
T»l:  (313)  781-7638 
FAX:  (313)  761-7639 
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Toil-Free— 24  Mrs. 
1-800-851-8089 
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Jj^-^  _  I*ul>lic 

The  distinguishing  feature  of 
PsL  is  meticulous  attention  to 
detail...  Personal  Computing 

PsL  is  the  class  act  of  the 
industry..  CD-ROM  End  User 

Call  for  a  free  newsletlcr: 

«)0-2424-P.SI,  713-524-6394 

Member  ■  ASP 

CIRCLE  650  ON  READER  SERVICE  CARD 


Call 
^  ^  Toll  Free 

i    PC  SHAREWARE 

ASP  AAember  S?;. 

619«272»6673 

1  763  Gcrnel  Ave.  •  Son  Diego.  CA  92109 
CIRCLE  652  ON  READER  SERVICE  CARD 


SALES  MARKETING 


Sales  Forecasting 


New  forecasting  tool  is  as  fast  as  a  spreadsheet,  and 
easier  to  use  than  statistical  tools!  Toll  FREE  info  line: 
800-472-6183.  Call  now!  FREE  info! 


J^K  FuziWare,  Inc. 
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SECURITY 


PROTECT  YOUR 
SOFTWARE  TODAY 

Since  1986.  thousands  of  companies  worldwide 
have  chosen  Az-Tech  Software  as  partners  in 
their  fight  against  Software  Pirates.  Why? 
Because  Az-Tech  offers  you: 
'DATE  &  EXECUTION  LIMITS*  COMPRESSION 
'ENCRYPTION  *  SERIALIZATION*  REMOTE  RESET 
All  of  this  and  now  our  newest  releases  in  both 
Hardware  and  Software  based  protection: 

EVERKEY LOCKS 

We  have  combined  the  Versatility 
of  Az-Tech  Software  and  the  ONE 
WIRE  Hardware  Compatibility  of 
Dallas  Semiconductor  in  this  new 
package. 


COUPAWIUTY 


EVERLOCK3.0 

*  OPTION  BOARD  SAFE 

*  CPU  LOCK 

*  REMOTE  REGISTRATION 

*  CD  ROM  IjOCK 

*  WINDOWS  COMPATIBLE 

with  over  14  new  features  you  have 
asked  for  over  the  years.  If  Software 
based  protection  is  what  you  need, 
don't  settle  for  anything  less  than 
EVERLOCK3.0. 

These  systems  are  easy  to  use  and  most  importantly 
they  work!  No  other  product  can  provide  the  Compatibility 
Flexibility,  Ease  ol  Use  and  Degree  of  Protection  that  you 
receive  with  Az-Tech  products 

Call  Today  For  A  FREE  DEMO 
1-800-2270644 
[AZ^     Az-Tech  Software,  Inc. 

201  Ka.si  Fninklin.  .Suitt-  H      Richmond.  MO  MOH^ 
(816)  776-2700  I^ADERS  IS  SOFVfiARE  SEClRin  FAX  (816)  776-8398 


SECUflfTT 
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PC  Magazine  Classified 

is  #1  in  classifie(d  ad  lineage  in 
IBM-Standar(j  computer  publishing. 
Join  the  winning  team  ancj  place  your  ad. 

Call  (212)  503-5115  or  (800)  825-4237 
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SECURITY 


UnUTIES 


BAR  CODING 


Developers  Say... 

■  NET  H.irdlfK  k's 
interface  .illows 
me  lo  e.isily  limit 
the  numlx'r  ol 
simultaneous  users 
without  h.iving 
to  build  this  up 
mysell.  Sinc  e  NET 
Hcirtllock  ccinlains 
an  alsoriihmic 
response  ASIC,  I'm 
assured  of  the 
highest  level  of 
copy  protection 
effectiveness." 


Accountants  Say... 

"NET  Hardloc  k  is  a 
wekome  addition 
to  the  Hardlot  k 
lamlly  of  revetiue 
protection  products. 
Now  limiting  and 
evpandin);  the 
simultaneous  user 
ijortion  ol  the 
i  i<  ense  aHreement 
is  the  easy  part! 
Our  costs  are 
lowere<l  and  the 
end  user  Ijonefits  - 
what  else  t  an  you 
say  other  than  it's  a 
perfect  solution!" 


End  Users  Say... 
"NET  Hardlock  is 
the  easiest  protec  - 
tion system  I've 
ever  used ! ( )nce 
the  NET  Hardloc  k 
is  plu^Ked  in,  I 
don't  even  know 
it's  there.  Now  the 
application  can  lincl 
the  NET  I  lardloc  k 
regardless  of  whic  h 
I'C  I'm  usIriH.  We 
can  easily  add  more 
users  lo  the  license 
without  shipping 
Harcllocks  hack 
and  forth." 


other  prodiKh  in  Ihr  HAnttock  Family 

I  l.i>ill<n  k     ll.ixlloi  k  »irh  M.'iMiiit  »inKli'  I  M-n 
ll.iKllfH  k  DIS  lO.it.l  S<^(irdv) 
II.KdI'Mk  SI  .WiKksLitHin^' 


Siip(M»riin);  I)(  >' 


Uir 


( IS  J 


Tlie  onlv  produt  i  ltl.il 
combine*.  &  mem«r>  option 
wiltt  pro);r,immahU% 
j|lf;orillimic  response  - 
all  in  one  compjcl  unit. 


HARDLOCK ' 

The  Preferred  Protection  System! 
l-800-562-2,S43 
Call  for  your  30-Day  No-Risk  Evaluation  Kit. 

GLENCOl 

KMIINKKRINC;  l\C 


270  lexinfslon  Drive  Buffalo  C^rove.  Illinois  MK)89-69I0 
7(l8/HU8-0  too    Fan:  708/l{08.03l:l 


Made  In  llie  USA 

For  a  dislributiK  in  Europe  (iinlad  Fast  Elrttromi  (.mliH,  Tel:  4S-H'>- »  18-flOO.O  Fa«;  4*l.|l9.>]<)-fHI0.40 
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SOFTWARE  COPY  PROTECTION 

•  Installs  easily  on  your  IBM-PC  soltwate 

•  Defeats  all  disk  copy  soltwate 

•  Suppoils  all  Hard  &  Floppy  disk  lorinals 

•  Requites  NO  special  devices  or  disks 

•  Invisible  lo  your  end  user. 

Eval  disk  protects  2  disks  $25 

Starlet  kit  protects  100  disks  $99 

L  Tecti  Corporation 
2460  Lemoine  Ave 
Fori  Lee.  NJ  07024 

(201)  585-8820   Fax  (201)  585-9022 


BIT-LOCK-  SECURITY 

Piracy  SURVIVAL  8  YEARS  proves  ellecliveness 
ol  powerful  mullilayefed  security  Rapid  dectyp 
lion  algoriltim  Device  transparent  to  PARAL- 
LEL or  SERIAL  port  Complimenled  by  low  cost 
KEY-LOK'"  mullilealured  COMPU-LOCK'" 
Countdown,  limeoul.  data  encoding,  rnulli- 
product  pioleclion.  DOS-  UNIX  Access  contiol 
H^ICROCOMPUrER  APPLICATIONS 
3167  E  Oleto  Circle 
Liltldon.  CO  80122 
(303)  770-1917 


REMOVE 
HARDWARE  LOCKS 


.Maintain  Productivity  ! 

Sottwaro  utililv  that  allows  lor  the 
removal  of  hardware  locks 
Easy  -  Simple  -  Guaranteed 
These  and  others  are  availahic: 
MavRoutc  $25().(K) 
I'.uls  PCB  S  99.(X) 

CadKey  S  W.(X) 

M.iMkTCani  S2.'i().(K) 
lanjio  PCB  II  S  W.IM) 

MicroSlation  S  W.IK) 

l'<  \D  $2.M).IK) 
Visa  and  Mastercard  Welcome 
(  all  or  Fax  Tor  more  iiilormaliDn 

S.iK  Si.tt  S\NU-ms  hK 

1  iim  c  ..ikotdij 

W  inni|V(:.  MH  C  jnjd.i  K:K  4HJ( 

Phone  2()4-6W-463y 
Ka\  2(U-66X-.V'>66 
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WINDOWS 

Custom  Windows 
Programming 

•  Experienced 
•  Quick  Results 
•  Large  Staff 
McClure  Consultants  Ltd. 

Barnnglon.  Illinois  708-3S2-6233 
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Calling  about  an  ad? 
Say  you  saw  it  in 

PC  Magazine 
Classified 


PC  IHagazlne  Classified 

is  #1  in  classified  ad 
lineage  in  IBM-Standard 
computer  publishing. 
Join  the  winning  team 
and  place  your  ad 
Call  (212)508-5116 
or  (800)825-4287 


MISCELLANEOUS/BAR  CODING 


BAR  CODE  &  MAGNETIC  STRIPE  READERS 
For  PC/XT/AT,  PS/2,  and  RS-232  Interface 

'  pi'BCI  keytxiard  intor1ac«.  no  software  cftange 

-  Reads  UPC,  EAN.  CoOe  39.  11  128.  1  25.  C^odabv  MSl 

'  Oirocl  Irom  mmutaclurer.  30  day  money  back  guaraniM 

'  Reader  w>rfi  plastic  wartd  -  S24S  with  steei  wand  S295 
with  Magnetic  Stnp  Scanner  S200 

*  Bar  Code  labeting  software  from  $50 

*  Reseller  discount  available,  direct  from  maru/tacturer 

16031  Kaplan  Ave                                 Tel  (618)  966-6265 

Oty  of  IrKJustry  CA  91744                              Fax  (818)968  6527 

ITS 

BAR  CODE  READERS 

MORE  FEATURES 
MORE  AFFORDABLE 


starting  at  S279  witti  wandl  •  Transparent 

operation  •  No  software  required  •  PC. 

XT,  AT.  Mac.  PS2.  others. 

Look  Into  our  our  lull  line 

of  reliable,  competitively 

priced  readers,  keyboard  Hj^B 

and  serial  wedges,  portable 

data  collectors  multi-drop  mmf 

readers,  wands,  laser  scanners,  mag 

stripe  readers,  and  bar  code  printing 

software  •  OEM  and  reseller  discounts 

We  provide  solutions  to  systems'  Custom 

application  software  lor  Data  Collections 

available  Call  for  details 

INTERNATIONAL  — - 
TECHNOLOGIES  ffO 
&  SYSTEMS  CORP  "  ^ 

9201  Foresl  Hill  Ave  ,  Suite  108 
Rrchmond  VA  23235  I804|  272.0138 

FAX  (8041  272-0325 
655-K  f^orth  Berry  S(  Brea,  CA  92621 
(7141  990-1880*  FAX  (7141  990-2503 
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BAR  CODE  PRINTING 


MEANS  BAR  CQDi& 


I  Bair  Rock  Labeler"  -  Windows  labeling 

program  with  eleven  bar  code 

symbologies 
I  PrinlBar™  -  Bar  code  toni  packages  tor 

the  Macintosh 
I  PrIntBar  II™  -  DOS  memory-resident  bar 

code  package  lor  I'Cs 

PrIntBar  SotlFonls"'  •  Soft  font  package 

lor  L.iserJel  printers 

PLUS:  Source  code  readers,  scanners, 

and  much  more' 

For  more  Information  call 
1-800-BEAROCK 


6069  Enlerpnse  Dnve  •  Diamond  Spnngs,  CA  95619 
1916)  622^0  •  FAX  (916)  622-4775 


To  place  your  ad  in 
PCMAGAZra 
CLASSIHB) 
Call  (212)  503-5115 
or  (800)  825-4287 
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What  PC  Magazine 
Classified 
is  aii  about- 


BiG  Circulation. 

An  astounding  audience  of 
900.000+  brand  specifiers, 
more  PC  product  buyers 
than  any  other  publication 
delivers.  Virtually  every  PC 
Magazine  subscriber  has  the 
expertise  and  authority  to 
specify  brands  of  personal 
computers  for  their  compa- 
nies. 

Big  Scope. 

Advertising  in  PC  Magazine 
Classified  works  in  a  big 
way.  PC  Magazine's  enor- 
mous scope  is  one 
reason -but  there  are  many 
other  big  reasons  why 
advertising  campaigns  suc- 
ceed in  PC  Magazine 
Classified.  PC  Magazine 
Classified  takes  advertisers' 
volume  sales  message  to  the 
biggest  audience,  and  sup- 
ports that  message  in  an 
editorial  environment  that 
encourages  direct  response 
buying. 

Big  Besults. 

PC  Magazine  Classified  gets 
results.  Advertising  in  PC 
Magazine  Classified  com- 
pels buyers  to  act.  produc- 
ing an  average  16.462 
inquiries  per  issue  (an  aver- 
age 146  inquiries  per  adver- 
tiser per  issue).  Bottom  line. 
PC  Magazine  Classified  pro- 
motes active  direct  response 
spending,  generating  as 
much  as  $200  million  in 
sales  revenue  through  the 
Classified  section  alone. 

Want  to  start  fully  utilizing 
this  gigantic  marketing 
tool?  Call  your  PC 
Magazine  Market-place 
Account  Representative 
for  more  information  or  to 
place  your  ad,  212-503- 
51 15  or  800-825-4237 


BAR  CODING 


ORTHINGTON  code  headquarters 


DATA    SOLUTIONS     OFFICES  IN  USA  AND  EUROPE 


QUALITY 

LABELS 

:  BIG  TEXT  f.l:fJ:Ii!i:i;*l 

.UPC.M.SI.E6l5.!25.Code39 

,  ii  iii 

[•M«]s»siTnTin: 

/    ?  ^ 


•  SERVICE 

U\BELING  SOFTWARE 


SUPPORT 


•  For  Epson,  Oki,  IBM,  and  LaserJet 

•  Flexible  design.  Any  Format  or  size. 

•  On-Screen  Label  Design,  WYSIWYG. 

•  16  text  sizes  —  S'reads  at  100' 

•  Bar  codes:  2of5, 128,  UPC/EAN.  AIAG, 
MIL-STD,ZIP+4,&Code39 

•  Auto-incrementing.  File  input.  Logos,  symbols  —  from  your  scanner. 

•  Reversals,  color,  soft  fonts.  Powerful,  Versatile,  Fast  Easy! 

•  Rotatable,  sfiadable,  scalable  fonts  from  1  'to  13  "on  LaserJet  III 

•  Above  label  printed  with  LabelRIGHr"  —  $279 

•  Sato,  Zebra  &  Prodigy  version  —  LabelRIGHT  Thermal  —  $479 

•  Other  menu  driven  programs  from  $129.  SCO/UNIX  —  $199 

BAR  CODE  READERS  "  ' 

for  PC,  XT,  AT,  PS/2,  Mac 
and  all  RS-232  Terminals 


•Attaches  as  2nd  keyboard^ 

•  No  software  changes 
•2of5,  UPC/EAN,  128, 

Codabar,  MSI,  Code  39 

•  Top  Rated  by  Independent  Review 

•  Magstripe,  laser,  CCD,  or  wand  input 

•  1  or  2  input  devices  per  reader 

•  100  configurable  options.  Superior  read  rate. 

•  Complete  with  PSC  or  Symbol  laser  gun  —  $1389 

•  Complete  with  steel  wand  —  $399 


PORTABLE  READERS 

•  Battery  operated  reader.  Simple,  powerful! 
Xmodem  data  uploading.  Download  tables. 
Bar  code  or  keyed  input  64  or  256K  memory. 
Codabar,  2of5,  UPC/EAN,  128,  Code  39 

•  Easily  programmable  prompts. 

•  RS-232  or  keyboard  models 

•  Doubles  as  non-portable  reader. 

•  Downloaded  verification  tables 
•Wand,  CCD  or  laser  input 

•  Complete  64K  units  with  wand  —  $799 


Same  Day  Shipping! 

•  Made  in  the  USA 

•  2  Year  Warranty  on  Wand  and  Decoder 

1     European  Office: 

1       Rtitislrasse  6 

1       9050  Appenzell,  Switzerland 

1         71  87  51  15 

1         71  87  51  17  Fill 

USA  Headquarters: 

417  Ingalls  Siteel 
Santa  Crui.  CA  95060 
408-458-9938 
408  458  9964  lax 

Call  Toll  Free  in  the  USA  or  Canada  1 

800-345-4220 

30  Day  Money  Back  Guarantee!  1 

H 


FACT  FILE 


Get  The  Word  Out! 

Your  Product  Has  Been  Chosen 
EDITORS'  CHOICE. 

Let  us  take  your  article  to  its  liighest  level  of  marketing  potential  with  a  reprint! 

To  find  out  how  you  can  have  your  article  or  review  elegantly  reprinted"  on  80  lb.  paper 
stock,  in  4-color,  2-color  or  1-oolor,  call  or  write  today:  Claudia  Crichlow — Reprints  Manager; 
Ziff-Davis  Publishing  Company,  One  Park  Avenue,  New  York,  NY  10016,  212  503  5447. 
"  Minimum  quantity  fMM)  rt'prinls. 


596    PC  .MAGAZINE    AUGUST  IVVZ 


Ci 


m  CLASSIFIED 


.  Uo  *'^^"T;o  SLOl ,  ceo .  HP 


'1 


•BuW 


^lOOKS/CA  TALOGUBUi^, 


IBM  Specials 
PCjr- CON  VKRTIBLE 


ACCESSORIES  4  SERVICE 
for  BOTH    IBM  MODELS 

-  MEMORY  EXPANSION 

-  HARD  DRIVES 

-  SERIAL  PORTS 

.  PRINTER  PORTS 

-  SOFTWARE 

MANY  MORE  SPECIAL  ITEMS 

FREE  CATALOG 
214-  276  -  8072 

(COMPUTEni 

RESET         '-O-  ««»™» 
Dtr*.  PCM 
OsrUBiL  TX  7.ie4«-l782 
FAX  &  BBS  214  -276  -8072 
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474  CONVERSION 


QUALITY  CONVERSIONS 

•  Convert  IBM,  CPT,  MAC,  DEC,  NBI,  WANG 
LANIER.  XEROX.  VYDEC,  3000+  others 
Cuslomization  available 

•  9-Track  and  mosi  Cariridges 

•  Scanning  -  OCR  .'  IMAGES 

•  Databases.  Mail  lists.  Spreadstieets 

•  BEST  RATES  •  FAST  •  FREE  TEST 
Isl  RUN  COMPUTER  SERVICES  INC 
1261  Broadway.  Suite  508 

New  Yorl(.  NY  10001 

(212)  779-0800  •   (800)  833-2207 


Classified  Advertising 
Information 

(800)  825-4287 


^  0474  CONVERSION 

TOTAL  SERVICE  CONVERSIONS 

•  OUR  NAME  SAYS  IT  ALL  • 

•  Quality  Service  • 

•  Quickest  Turnaround  • 

•  Lowest  Prices  • 

•  Free  Test  Conversion  • 

•  WordPerlect  Training  available  • 

•  1-800-5  CONVRT  (526-6878)  • 
TOTAL  SERVICE  CONVERSIONS,  INC 
1933  Notlti  Monon  Street 

Los  Angeles.  CA  90027 

CHANGING  WORD  PROCESSORS? 

Media  transler  to  or  liom 
IBM.  XEROX,  DEC.  WANG,  EXXON.  MACS. 
LANIER.  CPT  CT.  MICOM.  NBI.  WRDPLX. 
WORDSTAR.  WORDPERFECT.  MS.WRD  DW4. 
MULTIMATE.  SAMNA.  MASII.  OCA 
.......FREE  TEST  CONVERSION...... 

Conversion  Specialists 
531  Mam  St .  Suite  835 
El  Segundo.  CA  92045 
(310)  545-6551 
(800)  825  0540 

America's  Leaders  in  Conversions 

•  Over  3500  tormats.  most  in  industry  • 

•  Higtiest  quality,  fastest  turnaround  • 

•  Diskettes,  tapes,  cartridges.  8'4MM  • 

•  Optical  scanning  &  data  entry  • 

•  DisK/'tape  duplication,  custom  work  • 

•  Word  processors/mail  lists/databases  • 

•  IBM.  DEC.  WANG.  UNIX.  Mac.  XEROX,  etc  • 
NATIONAL  DATA  CONVERSION  INSTITUTE 

5  East  16tti  Str 
New  York.  NY  10003 
(212)  463-7511 


DATA  CONVERSION 


If  you  want  the 
most  complete 
conversion 
services  in  the 
industry,  just 
call 


CapaDililies 
include  over 
3000  tormals 


PIVAR 

COMPUTING  SERVICES,  inc.- 


165  Arlinglon  Hetghls  Rd  *M 
Btillalo  Grove.  IL  600S9 
(70ei  459-8010 


CONVERTING 
YOUR  DISKETTES? 


ENTRUST  THEM  TO  US 

2500  Word  Processor  &  Computer 
formats  3*".  S'/.".  8"  DISKS. 
MAGTAPES,  MAGCARDS. 

CARTRIDGES.  CASSETTES.  SfVlfVI 


DISK  DUPLICATION 
OCR  SCAMNIHG  SERVICES 


Customized  conversions  too! 
Call  us  for  quality,  best  prices  and 
quickest  turnaround  time 


COMPANY  COMPENDIA,  INC. 
(800)  374-DISK 

Of  (312)419-8771  FAX.:(312)  419-1390 


CIRCLE  661  ON  READER  SERVICE  CARD 


•  Unsurpassed  Success  Rate 

•  Fast  Turn  Around 
•  Professional  Clean  Room 

•  Expertise  with  Novell.  DOS. 
Macintosh.  OS  2,  Unix,  Xenix,  Sun, 

DEC.  Wang,  Banyan  Vines,  and  More! 
•  Service  Also  Available  tor  Bernoulli. 
SyQuest,  and  Other  Removable  Media 


1-800-872-2599 


CA: 


f>12  9.37  5ir,-  .  FAX  A- 

1-800-752-7557 -U.K: 


44-81-974  5522 


ir)ntrack 


DATA 

RECOVERY 

•  98%  +  recovery  rate 

•  ,M1  drive  models 

•  3-5  day  turnaround 

•  24-hour  expedite  available 

•  Full  repair  capabilities 

•  3,000-sq.  ft.  class  100 
clean  room   

CALL  i-800-322-8333  A  division  of  Newmarket  Technologies 

In  Ca.,(818)  704-9500  •  6140  Variel  \\e..  Woodland  HilK,  C\ 9136 '  •  F.A.X  (818)  704-6637 


Data  recovery  specialists  since  1975 


I  R  u  T  e  n 


E  H  V  I  c:  E  : 


CIRCLE  660  ON  READER  SERVICE  CARD 


DESKTOP  PUBLISHING 
SERVICES 

Postscript  Output:  Paper  or  Film 

•  Lowest  (^ices  in  USA 

•  No  Add  l  Cost  lor  Graptiics 

•  FREE  Quality  Control  Kit 

•  Next  Day  Air  $5  00  or  Less 

•  Process  Color  Separations 

•  1200/2400/3600  Output 

•  ffigli  Speed  Modem  24  tii/day 
ENTERGRAPHICS 

RR1  356A  Salt  Point  Turnpike 

Pougtikecpsie.  NY  12601 

(800)  473-4108.  IBM  modem  (914)  454-6525 


PC  Magazine  Classified 

is  #1  in  classified  ad 
lineage  in  IBM-Standard 
computer  publishing. 
Join  the  winning  team 
and  place  your  ad. 

Call  (212)503-5115 
OP  (800)  825-4237 


Arr.nST  1192    PC  MAGAZINE  597 


ESI  CLASSIFIED 


DISK  CONVERSION 


DISKETTE  COPY  SERVICES 


Tape  TO  FLOPPY 
FloppyToTape 
Tape  duplication 
Floppy  To  MICROFICHE 

USER  PRINTING 


I  800  422  9622 


iln  OK.  QIS254  90221 


nCHNIOl  PR0GIIAMMIN6 
SERVICES,  INC 

m  (w  6ISI  smii 

tUlSA,  001133  1301 
CIRCLE  662  ON  HEADER  SERVICE  CARD 


DISKETTE  COPY 
SERVICES 


Datapath 
Diskette  Duplication  Systems 


G«t  exactly  the  duplicadon  system 
you  need— today! 

♦  Complete  duplication  equipment 
product  line  ♦  PC  and  Mac  based  ♦ 
Rxpandahle  ♦  Runs  5  5"  and  S  2S" 

r^y  Vrfxs  simultaneously  ♦  Multiple 
fomuB  Including  IBM,  Apple  and  Amiga 

♦  Standalone  option  ♦  High-speed 
Copy  Drires  ♦  Highperfomiance  "com- 
mercial" systems  ♦  Prices  starting 
at  $I99S  ♦  for  more  information, 

orloordercall  510-65l-i5)«or 
FAXSI0-6SI-7814 

_  Datapath 


CIRCLE  663  ON  READER  SERVICE  CARD 

SOFTWARE^ 


♦  Highest  Quality  Media 

♦  Competitive  Pncmg 

♦  24  Hour  Turnaround 

♦  Total  Quality  Assurance 

^  Custom  Labels  &  Packaging 

♦  Excellent  Service 

We  Also  Seil  Dophc&tion  EQwpmeryt 


DUPLICATION 


(8001426-0247 

PRINCETOIM 
\\\  DISKETTE 


IIOiaklwnMUA 


■eh,  MJ  0«T4> 
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Classified  Advertising 
Information 
(800)825^87 


Duplication     Packaging  Equipment 


❖❖❖❖ 

Diskenes  &  Tapes 
Virus  Scanning 
Modem  Transfer 
Copy  Protection 


Custonn  Packaging 
Custom  Printing 
Package  Assembly 
Distributive  Shipping 


Disk  Duplicators 
Labelers  &  Sleevers 
Maintenance 
Facility  Management 


Freehold,  NJ  07728  ^  ^^  J^i 
FAX:  (908)  462-5658 


(800)  222-0490 


CIRCLE  665  ON  READER  SERVICE  CARD 


^For 


Expe 

Software  Duplication 
Call  800-533-4188 


♦  100%  Satisfaction  Guaranteed 

♦  Superb  7  Step  QC  Process  with  ij^j^j; 

Digital  Diskette  Analysis     \  3 

♦  Turnkey  Printing,  Packaging  &  \^S,.ces.  inc. 

Assembly  Service  Provided    ,„     2 15-363-2400 


CIRCLE  666  ON  READER  SERVICE  CARD 


Full  packaging  servicss 

•  Duplication,  all  formats 

•  EVERLOCK  copy  protection 

•  Label  and  sleeve  printing 

•  48  hour  turn  around 

•  Fulfillment  and  drop  shipment 

•  Consultation  and  guidance 

Si/  Star-Byte,  Inc. 


800-243.1515 


CIRCLE  668  ON  READER  SERVICE  CARD 


DUPLICATION  FROM  $.59 
HIGHEST  QUALITY  MEDIA 


MSDOS  duplication  Irom  $  59(5  25") 
and  S  86(3  5")  Prices  go  even  lower 
as  you  continue  to  order' 

•  Duplication  -i-  100%  Verification 

•  Custom  Labels/Sleeves/Mailers 

•  Custom  Packaging  &  Assembly 

•  Colored  Media  Available 

•  Special  Rates  For  Demo 
Software  &  Site  Licensing 

•  Educational  Discounts  Available 

•  24  Hour  Turn-Around 

•  Guaranteed  Products 

800-255-3142 

Diversified  Systems  Group,  Inc. 
PO  Box  n  14.  Issaquafi  WA  98027 

CIRCLE  669  ON  READER  SERVICE  CARD 


INSURANCE 


SUPPUES 


Iff^^b      INSURES  YOUR 

'.yiruiii.  Ov  COMPUTERS 

Full  replacement  ol  hardware  media 
purchased  software  As  low  as 
S49  yearly  Covers  fire  thelt  power 
surges  other  accidents  Blannel 
coverage  no  list  ol  equipment 
needed  Call  lor  information  n> 
immediale  coverage 

^  1-800-848-3469 

"      Locall614i  262-0569 
SAFEWARE  The  Insurance  Agency  Inc 
2929  N  High  Street  P  0  Box  0221 1 
CoiumBus,  OH  ^3202 

CIRCLE  667  ON  READER  SERVICE  CARD 


$  BEST  TONER  CARTRIDGE  BUY  $ 


R  cm*a  uf  AC  I  urcd 
Cartridses 
Suning  at- 


*  lOCf.;  Guaranlecd 

*  24  Hr  Turn  Around 

*  Program  Discounu 


All  Brands- 
H'P.  IBM.  Slurp 
Caaoo,  Arf/a,  cic. 


Eagle  Business  Machmes,  Inc        fSKIJy  I -800-84-REFILL 

72  N.Saw  Mill  River  Rd.  gftrfg  In  NYS  can  (914)  592-4969 

Elmsford.  NY  10523  -^n^  yisa  &  Mastercard  Accepted 

Call  tw  our  fUEE  Otficc  Supply  Calaloyuc  "* 


CIRCLE  670  ON  READER  SERVICE  CARD 


toner: 


ICARTRIDGES 

,  [mmmaum 

TtsIII)T(,i7\K.\sj"|i|)«24-HR  TURN. 


To  place  your  ad  in 

PC  MAGAZnE 
CLASSIFIB) 

Call  (212)  503-5115 
or  (800)  825-4237 


Prices  From 

*45 


•  HP.  Apple.  Canon,  etc." 

•  Canon  PC  &  Sharp  Z-Copicrs  • 
•  IBM  4019  ■  4  Colon,!" 

•  Inkiel  Primer  Refills  -  5  Colors! 
ul  ,mi)iy  (,iri  ivi(/i  ivanrf,  •  MICR  Toner  for  Laser  Checks' 

""'UTls/r"  1-800-239-4027 

ADVANTAGE  LASER  PRODUCTS,  INC. 

22Ui  liniivsl..  HI.,!  •  Tu«.,k«^.i  Al  r>-llll 
20301'im.  rvr.  ia  Kii  vTf  J 18  •  Allanla.  C,A  lO.t  i'l 


CIRCLE  671  ON  READER  SERVICE  CARD 


Did  you  know... 

On  average,  PC  Magazine's  (jirect  market 

purchasers  have  spent- 

•  $30,000  on  hardware 

•$5,400  on  software 

•$2,100  on  accessories 

•an  average  of  $2,855  per  order 
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!!S!BUSINESSCAED 


/*(.'  \l(if;iiziiir  's  IliisinestCanI  ierlion  i*  <i  forum 
for  innovulivp,  hiirtl-Ut-find  ami  lou  -rusl  I'C. 
prtnltirts  tttttl  >*'rrirt's.  Xtls  art'  listnl  hv  firtnliirl 
nilrf-nry  iiiitl  im  lmle  K<'(i</('r  Serrirp  iiiim/H'r.s  to 
fiWoir  tn^l.  rosy  rc.s/Hifisi'. 
KAIKS: 

I  i(isiic-.*7l."i.  .i  i!<siics-.'?(>2.>.  6  i»!iiifs-#ftll5. 
12  isMi.  *-.*.')TO.  17  issiir*-?.'>ir).  22  isMifs-^SSS. 
Miiltipli'       jirr  riilf«  al-ii  a\iiiliililr. 

I'ri-|iuyniriil  iiuinl  iii'i-iiiii|iiinv  cui  li  iiiM-rlioii. 
VlS.VM(:wi-l<omiMl. 


ADDIN-BOARDS 


WINDOWS  3.0/3.1/NT 

Requires  additional  memory  lor  optimum  perfor- 
mance •  Memory  upgrades  for  IBM  PS/2.  IBM 
XT/ AT.  Compatibles  'LAPTOP  upgrades  •  Math 
co-processors  •  Laser  printer  upgrades  •  Call  for 
additional  information. 

A  WOMAN'S  MEMORY 

421  First  Avenue.  Tarenlum.  PA  15084 
412  224  7406  24  firs. 


Ah  MIKMAI: 

I'C.  Mufiazinc  will  iloiigi  and  ly|M->iM  racli 
Kiisiiii-ssOaril  ail.  Vilvrrli-iTs  -Imiilil  fiiriii^li  1>|m'- 
wrillfii  <'i>|iy.  \ils  iiicliKli-:  1 1  llradliiii' i  I  liiii-.  iiii- 
lial  i-aiir-^HO  ^llal'a^tl*r^  nia\.  all  <-a|i>''--2.'>  charai'ttT^ 
max  I.  2 1  l><-M'ri|itiM'  lojiy  (.'>  lint"'.  22.'i  l'llara<'ll'r^ 
inavl.  lil  (i<iin|iaii>  naiiii-  iNanir  >|ll'l'i^ll'atil■ll^  a> 
lii-uilliiK'l.  anil  tl  Vililri's-  ami  li'li'|iliiiiir  iiiinilit'i- 
(2  lint's.  Kl  rliai'aiiiT>  |ii'r  line  I.  Nii  l<l^l».  arluurk 
or  rainiTu-ri-ady  ad^.  I'lddiylii-r  rrwrvt-s  llir  rijjiil 
til  fdil  KU|i|>lifd  i-i>|iy  li>  inrct  Hcclinn  K|i<-i-irii'aliiiii». 


NIGHT  OWL'S  Shareware  CDs 

PC  Mag  Special  Each  650mg  10,000  files,  zipped 
w/retrieval.  Also  set  up  for  PcBoard.  Few  dupes 
between  versions.  v4.2  US$69  $C80.  v5  or  v6  or 
v7'  US$89  $C104.  delivered  Canada*GST/OPST 
Check/Visa.  Dealer  enq.  welcome,  'late  9/92 

Integrated  Data  Systems 

120  27th  St  »3.  Etobicoke.  ON  CDA  M8W  2X7 
(4161  2521132  {voice  evenings) 
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DHAIM.INKS:  -r^^^^ 
PC  Mapa/inr  i>  pidilinlird  22  timcH  a  year. 
lliiiniinlldy  for. Inly  and  Anpist).  Thi- 

linsini"^sl  !ard  i  liisiiif;  in  a|>|>i'<>\inialcly  two 
iiiitnth^  prior  lo  i-^ur  dalr. 
I'IcaM-  M'nit  •'op>  and  paynii  nl  lo: 
IH!  Ma^a/ini-  llu-ini**«(  !ard. 
Oni'  I'ark  Vvrniif.  .ir<\  l  loor. 
Ni  w  ^ork.  IIMlUi. 

^iir  nioD'  inforimilion.  mil  iil  Hi\i\-K2^-i'ZH7 
or  2l2-.>(».{-.>l7.».  KA\:  2 1 2-.'.»:»-.>K(.0. 


COMPUTER  SYSTEMS 


386/486  PUBUC  WHOLESALE 

386DX33  $979    386DX-40  $999 

486DX-33  64kc. .  $  1299  486DX  50  64kc. .  .$1699 
Call  for  Higher  Configurations 
InciColor  VGA.  42mHD.lmRAM.  FD.2slplg.lYrWrnty 
Since  1986.  M/C  Visa.  30  Day  Money  Back  Guar. 

Xtra  Mile  Computer  Company 

7933  Silverton  »701.  San  Diego.  CA  92126 
(800)  398-9680  (619)  53&2700  Fax:  536-2704 


CIRCLE  806  ON  READER  SERVICE  CARD 


CIRCLE  811  ON  READER  SERVICE  CARD 


LEARN  PARALLEL  PROCESSING 

•  Transputer  Education  Kit 

■  PC  add-in  tioard  with  transputer  &  1MB  mem 

•  T400  C  &  Occam2  compilers  &  debuggers 

•  1500  pages  of  documentation  with  schematics 

•  Only  $396  Visa  MC  A/X  accepted 

Computer  System  Architects 

15  North  100  East.  IflOO.  Provo.  UT  84606-3100 
(801)  374  2300  •  (800)  7534CSA 

CIRCLE  802  ON  READER  SERVICE  CARD 


CD-ROM 


Ultimate  Shareware  CD-ROM 

NEW !  Contains  over  1 700  programs  with  reviews  & 
hundreds  of  original  high  res  .GIF  and  .TGA  files 
(over  500  Mb)  Menu  supports  easy  copy/extract 
of.  ZIP  files.  f^IND  function.  Shell  to  DOS  and  More. 
$69.95 -t-  $4.00  S&H. 

Save  On  Software 

POB  1312.  Wilkes  Barre.  P^  18703 
800  962*107  Fax  717«2  9767  MC/Visa. 

CIRCLE  803  ON  READER  SERVICE  CARD 


CD  AMERICA 

Extensive  COROM  selections  at  great  savings  to 
members.  For  ONLY  $24.95  get  "The  CIA  WORLD 
FACT  8(X)K  and  750  Programs  For  ALL  Occasions' 
&niemt)ership»encyclopedias*shareware»games» 
dbases«educational»programming«Adult  (over  21) 

CD  AMERICA 

EPS.  Inc.  3229  NE  169thSt..  NMB.  FL.  33160 
(305)  9471636 

CIRCLE  807  ON  READER  SERVICE  CARD 


COMMUNICATIONS/NETWORKING 


POOR  MAN'S  NETWORK!!! 

Each  unit  connects  1  PC  lo  4  keytioards/monitors 
OR  connects  1  keytroard/monitor  to  4  PC's!  Great 
tor  testing  monitors  OR  allow  up  to  4  people  to  use 
1  PC!  Cascade  16  units  tor  64  users! 
XT/AT/PS2/VGA/M0N0  versions  $229 

A  &  M  Widget  Company 

Daly  City.  California 
415^878  3569 


aRCLE  ace  on  reader  service  card 


386/486  COMPETITION  KlUERSlI 

48&50:  $2125  48fr33:  $1649  38640:  $1375 
38&33;  $1325  38&25:  $1175  386SX:  $999 
Inc:  4MB  RAM.  120MB  HD.  SVGA  MON.  1MB  SVGA 
CARD  1.2.  1.44  MB  FDD.  2S/1P/1G,  101KB. 
1  YEAR  FULL  WARRANTY 

U.S.C.  INC. 

2035  Rt  22  West.  Union  N  J  07083 
(908)  964  1092/964-8104  (215)  647  7584 


CIRCLE  812  ON  READER  SERVICE  CARD 


DISK  DRIVES 


IBM   PS/2  HARD  DRIVES 

60MB  MOD  50.  50Z.  55SX.  70  $495.00 
160MB  MOD  50.  50Z.  55SX.  70  995.00 
320MB  MOD  65SX.  90.  95  1695.00 
New  genuine  Big  Blue  Product  with  1  yr.  Warranty. 
Call  for  Model  60/80  Drives.  Terms:COO/MC/VISA 

COMPUTER  TECHNIQUES 

Merritt  Island.  FL  32953-3484 
Phone/Fax  (407)  453^8783 

CIRCLE  813  ON  READER  SERVICE  CARD       :'■  ^ 


THE  BEST  IN  CD-ROM! 

So  Much  Shareware!  $69.95 

So  Much  STAREware!  (Adult)  $99.00 

So  Much  Screenware!  (Hi  Res  Gifs)  $69.00 

If  you  want  quality  products  in  CD-ROM.  try  the  "So 
Much'  series'  Call  for  additional  titles! 

POWER  USER  SOFTWARE 

P.O.  BOX  89  Erie.  PA  16512 
80O424O234  814«64-4666\Fax:  864  3993 


CIRCLE  804  ON  READER  SERVICE  CARD 


VOICE/FAX  HEADQUARTERS 

•  Affordable  •  Full  Featured  •  Menu  Driven 
Voicemail  TAVIS  TALK  4  LINER  $1495;  TAVIS 
VOICE/FAX  $1995:  OUTBOUND  TELEMARKETING 
$995:  DATELINE:  HOMECARE:  CUSTOM  SOFTWARE 
APPLICATION  SPECIALISTS 

K.I.S.S.  COMMUNICATIONS.  Int  l. 

34  Robbie  Ave.  No.York.  Ontario  M3H1Y4  Canada 
Voice:  (416)  633^0351  Fax:  (416)  63&8512 


CIRCLE  809  ON  READER  SERVICE  CARD 


Windows  Got  Your  XT/286  Down? 

Let  the  Pros  at  Infonet  upgrade  your 
286  to  a  486  without  spending  $6861 
Increase  Your  Disk  Capacity  from  40mb  to  2gb 
We  carry  dnves  of  all  makes  and  sizes! 
WE  BEAT  ANY  ADVERTISED  PRICE! 

INFONET  CORPORATION 

183  Forge  Lane.  Feasterville.  PA  19053 
(800)  5780880  Fax:  (215)  364-3737 

CIRCLE  814  ON  READER  SERVICE  CARD 


ADULT  GRAPHICS  ON  CD-ROMS 

Over  25.000  hi  res  VGA/SVC5A  images  on  6  full  CO 
ROMs  (4  gigabytes).  The  commercial  viewer  GDS 
1.11c  file  descnplions  are  included.  Entire  collec 
tion  only  $199!  You  must  be  21  or  older  to  order 
this  "Seedy  Rom".  MC/VISA 

TMC  ENTERPRISES 

1920  Ellesmere  Road.  Ste  104  358 
Scart)orough.  ONT  MIH  3G1  (4161  724^541 


KEYBOARD,  VIDEO,  MOUSE 

EXTENSION  with  EXTENDER 

SPLiniNG  with  COMPANION 

SWITCHING  with  COMMANDER 

Boosts  SIGNALS  UP  to  600  FT.  Control  Up  to 

96PC  S  with  one  KEYBOARD  and  MONITOR. 

CYBEX  CORPORATION 

280OH  Bob  Wallace  Ave..  Huntsville.  AL  35805 
PHONE  205  534  0011  FAX  20S534<X)10 


Shake  Hands 

With  over  900.000^  of  the  most  qualified  PC  buy- 
ers in  the  market — right  here — in  PC  Magazine 
Marketplace  BusinessCard. 


BuslnessCard 

Call  your  BusinessCard  representative  today. 
1*0082^237 


CIRCLE  805  ON  READER  SERVICE  CARD 


CIRCLE  810  ON  READER  SERVICE  CARD 


CIRCLE  815  ON  READER  SERVICE  CARD 

I'f  MAOA/.IN1-.     AUtillSI    I')y2  599 


i;!liBUSINESSCARD 


EXPANSION  UNITS/UPGRADES 


BIOS  ROM  UPGRADES 

Our  experienced  technicians  can  help  you  upgrade 
your  IBM  XT.  AT.  Of  XT/286/386  compatible.  An 
AWARD  BIOS  will  add  support  (or  IDE  drives,  3.5' 
1.44Mb  floppies,  DOS  5.0.  Windows  3.0  FREE  CAT- 
ALOG. Authorized  Award  Distributor. 

KOMPUTERWERK,  INC. 

851  Parkview  Blvd..  Pittsburgh.  PA  15215 
1800)  4233400     (412)  782  0384 


ACCOUNTING 


THE  EASIEST  OF  THEM  ALL™ 

Full  featured  FoxPro  based  Integrated  Accounting 
for  PC's.  Faster.  More  Complete  and  Easier  to  Use. 
See  PC  Magazine  May  12. 1992.  Only  $295.00 
Call  for  free  Info  kit.  demo  disk  and  upgrade  offer. 

PC  ACCOUNTANT™ 

PO.Box  2278.  Kirkland.  WA  98083 
80&827  1303   206  827  4361 


CmCLE  816  ON  READER  SERVICE  CARD 


CAD/CAM ; 


AutoCAD  Users:  Get  ProductWel 

With  AutoMate/PRO'"  software.  •  Icon  menus 
•  movable,  resizable  bird's  eye  view  •  real-time 
anti-aliasing  •  magnifiying  glass  •  real-time  pan  & 
zoom  •  Quick  Menu  &  nrore,  supports  VGA  &  TIGA 
at  any  resolution.  $295-$back  guarantee. 

Vermont  Microsystems,  Inc. 

Call  to  order  at 
1-800-354-0055  or  1-802  65S 2860 


CIRCLE  822  ON  READER  SERVICE  CARD 


CIRCLE  828  ON  READER  SERVICE  CARD 


LAPTOP/ PORTABLES 


Palmtop  Application  Builder 

With  QAPLAM  you  can  create  custom  data  collec- 
tion &  viewing  applications  for  the  HP  95LX  palm- 
top computer  on  your  PC.  Uses  an  easy  screen 
painting  approach.  Transfers  data  to  dBase  & 
Lotus  123  formats.  Demo  available. 

QA  SYSTEMS,  INC. 

220  E.  42nd  Street.  New  York.  N.Y.  10017 
800-945-1717  212  599-1717  BBS  212-687-PALM 


$;ei%EJ|17  ON  READER  SERVICE  CARD 


MONITORS 


BACKUP  SYSTEMS 


Double  your  hard  disk  ZIPIT™ 

•  Continuous  floppy  archive  of  huge  files. 

•  Automatic  creation  of  self-extract  file. 

•  One-step  imploding  of  directory  trees. 

•  Transfer  huge  flies  between  PCs. 

•  Send  $49.  Visa/MC/Check/MO. 

DIRTRAN  SYSTEMS  INC. 

PO  Box  1207  Roslyn.  PA  19001 
Phone  1800)  995-2501  Fax  (215)  659-2029 


CIRCLE  823  ON  READER  SERVICE  CARD  I  V 


BUSINESS 


COMMUNICATIONS/NETWORKING 


RleWlzard 

Analyze  NetWare  server  by  user,  volume,  directory, 
and  file  extension,  over  time.  Create  action/archive 
strategies  to  fit  your  specific  needs.  Users  retrieve 
archived  files.  Full  range  of  Graphical  analysis, 
printed  reports  &  forecasting. 

Knozall  Systems,  Inc. 

375  E.  Elliot  Rd..  Ste  10.  Chandler.  AZ  85225 
80&333-8698  602  545-0006/Fax  O008 
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HEALTH/RADIATION  WORRIES? 

stop  wondenng  about  ELF  emissions  from  your  PC. 
New.  easy  tOHise  meter  measures  ELF  magnetic 
radiation  fiom  computers,  monitors,  appliances, 
office/home.  Money  back  guarantee.  $79.95  * 
4.40  S/H.  V/MC/AMEX.  DIrs  welcome. 

WInMII  Measurements  Inc. 

Box  172.  Green's  Farm.  CT  06436 
(800)  8333635 
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PERIPHERALS 


?7?  RADIOACTIVE  77? 

Plot  It  on  PC  with  RM-60  Red.  Monitor-fAlarm.  Seri- 
al or  LPT  port.  Alph&Beta<5amm»Xray.  RADON  + 
Sources*WINDOWS>MicroR:1000X  survey  geigers 
Background*Foods>Clouds.  TSR,  GM  tube.  PC 
Mag  &  Byte  rev.  V/MC«$149.50'45  day  $back. 

AWARE  ELECTRONICS  CORP. 

P.O.  Box  4299.  Wilmington.  DE  19807 
(800)729-5397  Phone  or  Fax:  (302)655-3800 


THE  PERSONAL  MANAGER 

A  favorite  of  Businesses  Worldwide.  A  single  or  net- 
worked. Menu  dnven  Management  Information 
System  (or  Small  or  Large  Businesses.  Provides 
Employee  information.  Job  matching.  Management 
Reports.  Pays  for  itself.  $99.95  CK/MO/V/MC 

LAUREL  HILL  SOFTWARE  CO. 

Box  98  Main  St..  Laurel  Hill.  Fl.  32567 
To  order  Call  1-800-554-2676 
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LAN-LESS  MULTI-USER  ACCOUNTING 

Accounts  Receivable -Order  Entry»Point  of  Sale 

•  Inventory  Control 'Purchase  Order»Bill  of  Mate- 
rials'Accounts  Payable'Payroll  •General  Ledger 

•  Client  Write  Up^  Single-User/Multi-User/  Network 
Versions* Dealers  Welcome»Demo  $10 

Account  Pro  Inc. 

P.O.  Box  B.  Old  Bethpage.  New  YorV  11804 
(5161 454-8200 


WIDE-AREA  E-MAIL/FILE  TRANSFER 

Quickly  transmit  messages  &  files  between  sales- 
force  laptops,  branch  office  PCs.  LAN  workstations 
and  your  host  tPOST.  Remote  $149.  Host  $349- 
$995.  tPOST-  easy  to  install  &  use.  Excellent  sup- 
port. DOS  &  Windows. 

Coker  Electronics 

1430  Lexington  Ave.,  San  Mateo.  CA  94402 

415-573-5515  (Voice/FAX) 
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RIe  Transfer  for  •  MF  •  PC  •  MAC 

3270  Terminal  emulation,  remote  takeover,  and 
script  encryption.  Also  VTIOO,  3164  &  others. 

•  User-definable  keytwards  •  Trace  facility 

•  Scripting  •  Colors  •  Editor.  RCOM/MF  for  TSO. 
CICS,  CMS,  ICCF,  DOS/BAT.  Call  for  free  demos. 

COMPUTER  VECTORS,  Inc. 

74  5599  Luhia  St..  #E  7,  Kaiiua-Kona.  HI 
800-262RC0M  808-329-6646 


1 
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MARKETING  POWER 

is  yours  wtien  you  place  your  message  in  this 
space.  Reach  900.000-f  buyers  of  all  kinds  of  PC 
products.  Give  your  business  card  PC  Magazine 
Marketplace  Power. 


BuslnessCard 

Call  your  Busir>essCard  representative  today. 
1-8008254237 
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THE  INFORMATION  MANAGER 

OMNI'i'  integrates  people  control,  event  scheduling 
and  tracking,  management  by  objectives,  contact 
history,  budgeting,  expenditures  and  receipts, 
notes  and  more  in  a  professional,  easy-to-use 
package. 

MIND  OVER  MATTER  SYSTEMS 

608  Crest  Drive.  Birmingham.  AL  35209 
(205)  871-7339 
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PC  VOICE  MAIL  KIT  $1595 

•  Voice  Processing  on  your  PC  •  Software  and 

4  line  board  included  •  Order  Taking  •  AUDIOTEX 

•  voice  Messaging  •  Never  miss  another  call! 

•  HUNDREDS  OF  USES  •  Don't  pay  $1.000's 
CALL  TODAY  FOR  Free  DETAILS  •  2yr  warranty 

Amerifax  Services  Corp. 

572  W.  Market  St.  »5.  Akron.  OH  44303 
(216)253-8787  •  (216)  762-6050  Demo 
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Our  Wlnck>ws  Reflect  Well  On  Ybu! 

Open  up  new  sales  opportunities  with  9CX).000-t 
PC  brand  specifiers-the  lion's  share  of  buyers  for 
the  record-breaking  5  million  copies  of  Windows 
sok)  in  just  18  months-^)y  placing  your  four-color  ad 
in  the  new  section  just  opened  exclusively  for  you! 

PC  Magazine  Premier  Windows 

Call  today  to  reserve  space! 
800825^237 
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BiankCheck™ 

Print  checks  on  your  HP  laser  printer.  Handles  300 
checking  accounts.  Reads  ASCII  text  file  created  by 
your  accounting  system  and  prints  entire  check  in 
one  pass.  Complete  kit  including  software  MICR 
toner  and  forms  only  $799. 

SouthData,  Inc. 

PO  Box  1703.  Mt.  Airy.  NC  27030  800-628-7227 
In  Canada:  Capnole  Software  416/288  1266 


*RS232  DATA  ACQUISITION* 

Read  data  from  ANY  serial  device  into  ANY  PC 
application-no  hardware,  no  programming! 
Software  makes  com  port  act  like  2nd  keyboard. 
Many  features.  2-way  i/o  etc.  Call  (or  free  info. 
100%  Guaranteed.  DOS  ver.  $129.  Windov«  $199 

TAL-SoftwareWedge 

2022  Wallace  St..  Ste  2F.  Philadelphia.  PA  19130 
80a722-6004.  215-763  2620.  Fax:215-763-9711 
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COMPUTER  LANGUAGES 


FORTRAN  LANGUAGE  SYSTEMS 

32-l)it  and  other  PC  Fortran  compilers  to  meet  your 
programming  needs.  Editor  's  Choice  &  Tech 
Excellence  Winners.  •  Call  800-548  4778  • 


LAHEY  COMPUTER  SYSTEMS 

BOX  6091  Incline  Village.  NV  89450 
Tel;  702-831-2500  Fax:  702«31«123 


CONSTRUCTION 


SERVICE  MANAGEMENT  SOFTWARE 

Instant  access  to  customer  history.  Automated 
dispatching.  Timely  billing.  Take  charge  of  your 
business  with  CMAS  Plus,  our  integrated  account 
ing/job  costing/service  management  system  for 
specialty  contractors.  Call  for  free  demo. 

DATA-BASICS,  INC. 

11000  Cedar  Road'Cleveland.  OH  44106 
1 800837  7 5 74 'Fax  (216)  721  2398 
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***ROADWORK*** 

Managerial  Accounting  Program  designed  to  pro- 
duce revenue  reports  for  equipt.  usage,  gravel 
hauling,  and  materials  used  on  projects.  Does  cus 
tomer  billrngs.  profit  and  loss  arxl  diesel  fuel 
reports.  Dealers  welcome.  $1,195.  Free  Demo. 

ROADWORK  ASSOCIATES 

RFD  1  Box  1551.  Guilford.  ME  04443 
(207)  924-5919 


dBASE  file  access  from  C,  Basic,.... 

CodeBase  4.5  gives  multi-user  database  manage- 
ment capabilities  and  dBASE.  FoxPro  or  Clipper  file 
compatibility  from  C.  C+-^,  Visual  Basic  or  Pascal 
for  Windows.  Full  90  day  money  back  guarantee. 
Call  now  for  a  FREE  DEMO. 

SEQUITER  SOFTWARE 

#209.  9644  54  Ave.  Edmonton.  AB.  Can.  T6E  5V1 
Call  (403)  437  2410.  Fax  1403)  436-2999 
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EDUCATION 


DERIVE®  A  Mathematical  Assistant 

Combines  power  of  computer  algebra  with  2  &  3D 
plotting  &  menuxJriven  interlace.  Does  symbolic  & 
numenc  equations,  calculus,  trig,  vector  &  matrix 
algebra.  &  more.  Required:  PC  compatible  comput 
er.  1  floppy  diskette  drive  &  512K.  Only  $250. 

Soft  Warehouse,  Inc. 

3660  Waialae  Avenue.  Suite  304 
Honolulu.  HI  9681&3236  (808)  734  5801 
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ENTERTAINMENT/GAMES 


WIN  WITH  PC-LOTTOpro  $99 

Lottoprocessing  has  64  lotto  databases. 
42  wfieeling  systems.  Bet  Slip  pnnting  for  US. 
CND,  Germany.  France  and  more.  (Keno+Powertall 
supported,  hard  dnve  required).  Connect  to  our 
BBS  604-479  7189!  $65  without  Bet  Slip  printing. 

LottoWare 

604479  8536/FAX:479-8227  MC/Visa 
870  Gladiola  Ave.  Victona  B.C.  Canada  V8Z  2T6 
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Go,  NEMESIS,  Go! 

Go  a  Zen  game.  So  appealing.  It  has  endured 
4.000  years.  So  useful,  governments  study  it. 
NEMESIS  Go  Junior  entices  novices  of  any  age. 
NEMESIS  Go  Master  Oluxe  satiates  the  addicted. 
Chaos  Manor  Users  Choice  Award  (Byte  1990) 

TOYOGO,  Inc. 

PO  Box  25460-M.  Honolulu.  HI  96825O460 
(800)869*469  (808)39fr5526  fax:  3964126 
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FOREIGN  LANGUAGES 


FRENCH,  SPANISH 

Translate  English  text  files  to  French  automatically 
or  work  interactively  to  improve.  User  friendly. 
Limited  time  offer  $69.95.  Guaranteed.  English  to 
Spanish  (not  ours)  discounted  to  $129.95.  S&H 
$5  ($8  Int  I).  Visa/MC. 

Fluensys  Corporation 

10451  Mill  Run  Circle.  Suite  400 
Owings  Mills.  MD  21117  (800)  2434470 
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GENERAL 


Student-Teacher-School  SPECIAL 

Pagemaker  4  0  $19*WordPerfect  5.1  $135Q&A 
$99  Corel  $29»Excel  or  Word/Windows  $18» 
Ventura  $199  Lotus  Windows  or  3.1*  $129^Norton 
Desktop  $75-Borland  C-I-+  $170<}uanro  Pro  11» 
dBase  $195  Much  More!  IBM/MAC  call  for  details 

PERIPHERALS  PLUS,  INC. 

5016  Highway  9.  HOWELL.  NJ  07731 
800444-7369  908-3632424  FAX:90a 363^3687 
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GRAPHICS 


THE  COMPLETE  BIDDING  SOFTWARE 

ISSPro  offers: 

•  Estimation.  Qty  TakeOff.  Data  Banks 

•  UNIQUE  Bid-Closing  Management  System 

•  Integrated  communication  system  with  auto^ 
Faxing  and  sub  trade  invitation. 

ISS  SOFTWARE,  INC. 

207  550  AWen  Rd..  Markham.  Ont.  L3R  6A8 
Tel:  (416)  94&1880.  Fax:(416)946-1883 
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ADULT  COMPUTING  NEWSLETTER 

Adults  only!  News  and  reviews  on  today's  hottest 
adult  computing  products.  XXX  graphics,  movies, 
CD  ROM.  multimedia,  digital  video  and  more. 
MUST  STATE  AGE  21  OR  OLDER.  $36/year. 
VISA/Mastercard  accepted. 

ADULT  COMPUTING  NEWSLETTER 

PO,  Box  3150aB62.  San  Francisco.  CA  94131 
Orders:  (800)  6974774.  Fax  :  (415)  647  7432 


ALL  PC  SUDES  JUST  $5 

35mm  slides  from  the  most  popular  IBM  pack- 
ages. We  process  at  4K  resolution.  Free  return 
shipping.  [Resign  services  also  available.  Call  or 
write  for  tree  brochure. 

VALUE  GRAPHICS 

28382  S  Western  »436.  RPV.  CA  90732 
Phone  &  Fax  |3101  519^9227 
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DATA  BASE 


SAVE  80%  IN  DEVELOPMENT  TIME 

For  dBase.  FoxBase.  &  Clipper  applications  with 
multiple  databases/relations,  unlimited  queries  & 
fixed  custom  reports.  Modifications  done  easily. 
NO  PROGRAMMING  REQUIRED.  dBREADY™.  For 
limited  time  only  $79.  Actual  pnce  $379. 

Absolute  Computer  Services,  Inc. 

5033  Uncdn  Oaks.  S,«1203.  R,Worth,  TX  76132 
8173708385 


QUIT  HORSING  AROUND 

Get  sports  handicapping  help.  Call  or  write  (or  our 
free  software  catalog  on  horse  racing,  greyhound 
handicapping  and  sports  betting.  Prices  are  afford 
able  ranging  from  $8  to  $108.  Visa  and 
Mastercard  accepted. 

SOFTWARE  EXCHANGE 

P.O.  Box  250002  PC.  W.  Bloomfield.  Ml  48325 
1-800  527  9467  Ph/Fax:  (313)  788-3342 


COLOR  SCANNING  &  PRINTING 

•  SLIDES  scanned  directly  for  hi-resolution 

•  FLAT  BED  scan  in  color  or  256  gray  scale 

•  COLOR  PRINTING  &  GRAPHICS  DESIGN 

•  LOW  PRICES  graphics  hardware/software 

•  OUTPUT  FORMATS  GIF.  TIFF.  BMP.  PS.  etc. 

SCAN-ORAPHICS 

POB  3179.  Huntington  Beach.  CA  92605 
Phone:  1714)840-5380   Fax:  (714)  8405360 


CIRCLE  838  ON  READER  SERVICE  CARD 


End  Database  Mailing  Hassles! 

Easy,  menu-dnven  s/w  places  main/return 
addresses,  even  custom  message  where  you  want 
on  envelopes  to  11X17:  sngl.  dbl,  no  windows: 
works  w/all  major  pnnters  &  databases.  $30  *  $5 
ship.  More  info  urxler  Mailing  Programs. 

EZ  ENVELOPE 

137  E.  Frertwnt  Ave..  Suite  5235 
Sunnyvale.  CA  94087  3201  FAX:  40a247O167 
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ADULT  VGA  SOFTWARE 

Stop  Paying  High  Pnces  for  Adult  Software!  We 
offer  the  Best  in  Adult  VGA  Software  at  Lowest 
Prices.  Visa  &  MasterCard  Accepted.  Movies. 
Games.  Pictures:  200+  Disks  in  Stockl 
(You  must  be  21  or  older  to  order.) 

CLEARUGHT  SOFTWARE 

P.O.  Box  1411.  Milwaukee.  Wl  53201 
(414)  962  2616 
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INGRAF  -  Graphics  Ubrary 

Multi  Device  Graphics  Library.  Some  of  the  devices  " 
supported  are:  SVGA.  Epson,  LaserJet,  PaintJet.  -'i 
Postscnpt,  HPGL,  DM/PL.  Available  in  C.  FORTRAN. 
PASCAL  and  BASIC  languages.  Full  source  code 
and  Library.  NO  ROYALTIES.  $350.00 

Sutrasoft 

10506  Permian  Dr.  •  Sugar  Land.  TX  77478 
TEL:  (713)  491  2088  •  FAX:  (713)  2406883 
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GRAPHICS 


MAILING  PROGRAMS 


MANUFACTURING 


SSmin  Slides  As  Low  as  $4 

•  35mm  slides  •  Color  Prints  •  Overhead  Trans- 
parencies •  Most  PC  and  Mac  applications  sup- 
ported. Our  Word  Processing  Slide  Service  converts 
your  text  into  35mm  slides. ..inexpensively.  Scan- 
ning, EPS  logo  generation.  Call  for  free  brochure. 

GALAXY  GRAPHICS,  INC. 

POB  220538  •  Chantilly.  VA  22021 
Off:  (703)  802  1111  •  24  Hr  BBS  (703)  643^0329 
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HEALTH 


EZ  Envelope  for  Easy  Mailings 

Quickly,  easily  format  &  address  envelopes  from 
your  database  list.  Simple  menus:  keyboard  or 
mouse:  DOS,  OS/2,  Windows;  PC  or  network;  font 
control:  3.5"  or  5.25"  disk;  $30  +  $5  ship.  More 
info  under  Data  Base. 

EZ  ENVELOPE 

137  E.  Fremont  Ave.,  Suite  5235 
Sunnyvale.  CA  94087  3201  Fax:  40^247-0167 


QUWUI  SnOM  READER  SERVICE  CARD 


Over  3000  Satisfied  Users! 

Mfg.  inventory  control,  multi-level  BOMs.  and  inte- 
grated purchasing.  BOM-dhven  transfers  with  full 
explosion/implosion.  $1495  with  nmney-back  guar- 
antee. Informative  demo  disk  prints  sample 
reports  -  just  $5  (V/M/A  accepted). 

IVIIcrocompiJter  Specialists,  Inc. 

PO.  Box  795.  Woodstock.  Vermont  05091 
Call  toll  free  1^0&833-1500 
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MAPPING 


Nutrition/Medical  Diagnosis 

The  Leader  in  Nutrition  &  Exercise  Software! 
Analyzes  Recipes,  Diets:  AutoCreates  Menus. 
Allergy,  Drug.  &  Differential  Diagnosis.  Veterinary 
Diagnosis  &  Animal  Nutrition.  Over  100,000  sold. 
IBM  &  MAC.  Call  for  free  demo. 

N-Squared  Computing 

3040  Commercial  Street  SE,  Suite  240 
Salem,  OR  97302  (503)364  9118 


Bar  Code  Labeling  for  WINDOWS 

Bar  code  envelopes,  labels  &  forms  with  your 
favorite  WINDOWS  application  &  pnnter*Mail 
Merge«Serial  numbers'PostNet  &  most  bar  codes 
available'Adobe  Type  1  &  True  fonts  •$99^$149 
per  symbol«VISA/MC/AMEX«30  day  Money  Back 

innovage 

21436  NE  Union  Hill  Road,  Redmond,  WA  98053 
Phone;  (206)  462  5787  Fax:  (206)  86a 5482 


Geo  Whiz  Graphic  Mapping  Tools 

360K  miles  of  US  Hwys  &  streets,  lat/long 
coordinates.  Control  display  options,  Import  data, 
Plot  &  View  locations,  Calculate  distances. 
Variable  Zoom,  $129.95.  Optional  5  digit  Zip  code 
database.  Custom  maps  available 

Kositzl<y  &  Associates,  Inc. 

1501  Greenbriar  PI;  Ste  J.  Okc.  OK  73159 
(405)  692-1683  Fax  (405)  692-1698 
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MEDICAL 


Nutrition  &  Fitness  Softvyare 

The  TOP-Rated  Software.  Lose  weight!  Plan  work- 
outs! Control  fat,  cholesterol,  salt!  Plan/analyze 
menus!  GET  RESULTS!  Personal  &  professional 
software.  50+  functions,  terrific  reports,  2000- 
11,500  foods.  From  $29  -  $995.  FREE  Demo  Disk. 

ESHA  Research 

POB  13028M,  Salem,  OR  97309-1028 
503-585-6242  fax:  503-585-5543 
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INVENTORY 


Mr.  Quarter  Master^ 

Stock  room  I.C.  featuring  receipts  &  issues  updat- 
ing, issue  slips,  system  and  user-defined  reports, 
file  displays  and  more.  Pnce  $140.00.  Manual  with 
demo  $30  deductible  toward  purchase.  P.O.  sys 
tem  and  retail  I.C.  version  also  available. 

RJL  Systems 

106  New  Haven  Ave..  Milford,  CT  06460 
203^78-0376 


dFELLER  inventory 

Business  inventory  programs  written  in  modifiable 
dBASE  source  code.  dFELLER  Inventory  $150. 
dFELLER  PLUS  $200  with  History  and  Purchase 
Orders  (Good  for  Stockrooms)  Requires  dBASE  III 
PLUS,  or  dBASE  IV. 

Feller  Associates 

550  CR  PPA,  Route  3  Ishpeming,  Ml  49849 
90&48&6024 


SUBSCRIPTION  FULFILLMENT 

Latiels,  bills,  renewals,  reports,  and  more  on  your 
PC.  QUICKRLL  used  by  over  400  publications  in 
six  countries.  Fast  •  flexible  •  complete.  Handles 
from  1,000  to  200,000  subscribers. 

CWC  Software,  inc. 

150  Grossman  Dr.,  Braintree.  MA  02184 
Phone  (617)  843-2010    Fax  (617)  843-8365 
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FREEI  Mailer's  Software  Catalog 

Add  Zip-i-4  &  Carrier  Routes:  Lookup  Zip's:  Clean 
up  mailing  lists:  Eliminate  duplicates:  Find  nearest 
dealer:  Select  Zips  within  radius.  Zip  Code  &  Phone 
Location  Databases:  Zip  Code  Mapping  &  more! 
Save  postage,  reduce  costs!  Call  (or  FREE  Catalog' 

MELISSA  Data  Corporation 

32122  Paseo  Adelanto.  San  Juan  Capistrano.  CA 
926753600  80&443^8834 
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MAINTEMNCE  PREVENTIVE  MAINTENANCB 


MAINTENANCE  MANAGEMENT 

PC  based  system  for  the  small  to  medium  size 
business.  FEATURES;  Work  Orders  (space  for  detail 
instructions  &  safe  work  procedures),  equipment 
descriptions,  historical  data,  operating  &  analytical 
reports,  inventory.  Free  Demo  !! 

PENGUIN  COMPUTER  CONSULTANTS 

RO.Box  20485.  San  Jose.  CA  95160 
(408)  997  7703  FAX:  (408)927  0570 


Advanced  Practice  Management 

Features  include  patient  &  insurance  billing,  elec- 
tronic claims,  scheduling,  report  writer,  graphics, 
keyboard  macros,  mouse  support,  and  much  much 
MORE! 

$199-30  Day  Money  Back  Guarantee 

Lytec  Systems,  Inc. 

6975  Union  PaiV.  Center.  Suite  270 
Salt  Lake  City.  UT  84047  1-800-735-1991 


CIRCLE  866  ON  READER  SERVICE  CARD 


PRACTICE  BILLING 

MD  VersaForm.flexible. ledger  based  design.billing 
package.  Programmable;  customizable  reports, 
flies.  &  screens:  includes  database  mgmt  system 
&  full  source.  ECS.  LAN  support.  $1,295  sgl  user. 
Free  lit  &  demo.  DIrs  wanted 

Applied  Software  Technology 

591  W.Hamilton  Ave..  Ste  201.  Dept.  99 
Campbell.  CA  95008     (800)  678-1111  Ext.99 


MUSIC 


*  *  *  MAKE  YOUR  PC  SING  *  *  * 

New  MUSICAL  PC  book  over  360  pgs  of  upto- 
date  reviews  of  all  the  major  music  software  & 
hardware  packages.  Covers  MIDI  interfaces  &  mul- 
timedia options,  tips  on  buying,  setting  up  and 
troubleshooting  your  MIDI  system.  $22.45. 

Mix  Bookshelf 

6100  Hollis  St.  #12-X.  Emeryville.  CA  94608 
call  (800)  233  9604  or  FAX  (510)  653-5142 


CIRCLE  856  ON  READER  SERVICE  CARD 


CIRCLE  862  ON  READER  SERVICE  CARD 


CIRCLE  868  ON  READER  SERVICE  CARD 


INVENTORY  MANAGEMENT 

stock-Master  4.0.  com.  grade  system,  has  Stock 
Status  Rptg.  PO  Write  &  Track.  Trend  Analysis.  QC 
Rptg.  Trans  Hist  Detail  Analysis.  Multi  Loc  support. 
BOM.  MatI  Req  Planning.  Senal/Lot  No  Track. 
Quote/Ord/lnv  Prep. 

Applied  Micro  Business  Systems,  inc. 

177F  Riverside  Ave.,  Newport  Beach,  CA  92663 
714759-0582 

CIRCLE  857  ON  READER  SERVICE  CARD  «J. 
602     PC  MAGAZINE    AUGUST  1992 


REDUCE  Maint/Energy/Utility  Costs! 

Does  EVERYTHING!  Just  the  way  you  want  it! 
Prev/Pred  Maint.  Energy/Utilities  Tracking  & 
Conservation.  Rate  Analysis!  All  in  same  DB. 
Written  in  'C.  In  business  since  1975. 
QUALIFIED  REPS  NEEDED  IN  SOME  AREAS 

GENERAL  ENERGY  TECHNOLOGIES 

250  E.  17th  St..  Costa  Mesa.  CA  92627 
714-64&7733  714-6457747  Fax 


CIRCLE  863  ON  READER  SERVICE  CARD 


MARKETING  POWER 

Is  yours  when  you  place  your  message  in  this 
space.  Reach  900.000-1^  buyers  of  all  kinds  of  PC 
products.  Give  your  business  card  PC  Magazine 
Marketplace  Power. 

BusinessCard 

Call  your  BusinessCard  representative  today. 
1800825-4237 

CIRCLE  869  ON  READER  SERVICE  CARD 
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1.  RH  In  your  name  and  address  and  check  off  2.  Qrcle  the  numbers  on  the  card  that  correspond  to     3.  The  literature  wiU  tie  mailed  to  you  from 
your  answers  to  the  nine  research  questions     the  ads  or  articles  you'd  like  more  information  atwut      the  advertiser  free  of  charge 

CIRCLf  FOR  FREE  INFORMATION 
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9S7  966 
1004  1005 
1051  1052 
1098  1099 
11451146 
11921193 
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491  492 
538  539 
585  586 
632  633 
679  680 
726  727 
773  774 
820  821 
867  868 
914  915 
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023  024 
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587  588 
634  635 
681  682 
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775  776 
822  823 
889  870 
916  917 
963  964 
10101011 
1057  1058 
1104  1105 
1151  1152 
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025  026 
072  073 
119  120 
166  167 
213  214 
280  261 
307  306 
354  355 
401  402 
448  449 
495  496 
542  543 
589  590 
636  637 
683  684 
730  731 
777  778 
824  825 
871  872 
918  919 
965  966 
10121013 
1059  1060 
11061107 
11531154 
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027  028 
074  075 
121  122 
168  169 
215  216 
262  283 
308  310 
366  3S7 
403  404 
450  451 
497  498 
544  545 
591  592 
638  638 
685  686 
732  7J3 
779  780 
826  827 
873  874 
920  921 
967  988 
10141015 
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11551156 


029  030 
076  077 
123  124 
170  171 
217  218 
2S4  266 
311  312 
358  359 
405  406 
4S2  453 
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546  547 
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640  641 
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734  736 
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922  923 
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031  032 
078  079 
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172  173 
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266  267 
313  314 
360  361 
407  408 
454  45S 
501  502 
548  549 
585  596 
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689  690 
736  737 
783  784 
830  831 
877  878 
924  925 
971  972 
10181019 
1065  1066 
11121113 
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033  034  035 
080  081  082 
127  128  129 
174  175  176 
221  222  223 
266  26(  270 
315  316  317 
362  363  364 
409  410  411 
4S6  457  456 
503  504  505 
550  551  552 
597  598  599 
644  645  846 
691  692  693 
738  739  740 
786  788  787 
832  833  834 
879  880  881 
926  927  828 
973  974  975 
1020  1021  1022 
1067  1068  1069 
111411151116 
1161 11621163 


1.  DtyMMfk  ha  DP/MS  <(»MMM7 

01  nVte  02.  DNo 

2.  PIMM  MIcali  youi  compMy  or 
onMbaUon'i  priintry  Dutlnen 
tranlty:  (Check  one  jnly) 

01 .  n  Manufacturer  ol  Computer 

Equipment.  Computers.  Software 
(K.D  Manufacturer-Aerospace 

03.  n  Manufacturer-Otner 

04.  n  Systems  House 

05.  □  Computer  Consultant 

06  n  Computer  Retailer/VARA/AO 

Distributor 

07  □  Communications 

08. 0  Finance/Banking/Insurance/ 
Real  Estate/ Accouming 

09  rj  Education 

10  O  Government— Feceral 

1 1  [  i  Government— Non-Federal 
12.  n  Research  and  Devetopment 

Data  Processing/Computer 
Service 

Health/Medical/Leoal  Service 
Engineering/Architecture 


16.  □  Aofk^utture/Constructian/MMng/ 

Oil/Transportation/Utililies 

17.  n  Non-Computer 

Retailei/Oistrihutor 
18  □  Other  Business  or  Service 
99.  n  Other 

3.  Pleiu  InOlcate  your  primary 
butineu  function: 

(Check  one  only) 


lt|wrc«Man« 

Yes     02  ^  t 


No 


13 


01  ^ 

DP/MIS 

02.  [ 

Systems.  Programming 

03  r 

Communications 

04  ' 

Engineering 

Res  /Dev/Scientific 

05 : 

06  " 

Accounling/Finance 
Computer  Consulting 
Purchasing 

07  7- 

06 : 

09 : 

Operations 

10 

Production 

11 

Education/Training 

12  " 

Marketing/Sales 

13 

Medical/Legal 

14.:" 

Admin  /Mgml. 

99  n 

Other 

5.  For  how  many  IBM  PC*  n4 
compatlblei  do  you  tptclty  brands 

of  products: 

01  : :  10  or  less  03  r:  26-99 

02  n  11-25       04  niOOormore 

6.  An  tlMit  any  PCs  In  your  office? 

(Check  all  mat  apply  ) 
01T .  Linked  to  mainframe 
02.  l:  Linked  to  mini 

03  r  ;  Netvvorked  together 

7.  Please  chtck  ttie  equlpmont 
currently  Iratallad  at  your  location: 

(Check  all  that  apply) 

01.  L  IBI^  or  Compatible  PCs 

02.  C  IBM  or  Compatible  Mainframes 

03  n  IBM  or  Compatible  Minis 

04  C  Macintosh 

05  C  CD-ROM 
06.  □  Windows 


I.  DaiMptaalctayanK 

01  n  Now 

02  ,  In4to6months 

03  □  In  7  to  12  months 
04.  □  No  definite  plans 


nitsEndHTauiiT 


PC  8/92-6 
9.  Number  of  Employees  In  your 
Mtlro  company: 

01.  □  25  or  less 

02  □  26-99        04  "  500-999 

03  □  TO-499     05  n  1000  or  more 


Tll4. 

1 

Telephone 

Company  Nam* 

1  1 

Addre» 

1  1 

Cly 
1 

S»at« 
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IT'S  AS  EASY  AS  1,2,3 


1.  Rll  in  your  name  and  address  and  check  off  2.  Circle  ttie  numbers  on  tfie  card  that  correspond  to     3.  The  literature  will  be  mailed  to  you  from 
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616  617  618 

663  664  665 

710  711  712 

757  758  759 

804  806  806 

851  852  853 

898  899  900 

945  946  947 

992  993  994 
1039  1  040  1  041 
1066  1067  1068 
113311341135 
11901181 1182 


008  009 

055  056 

102  103 

149  150 

196  197 

243  244 

290  291 

337  338 

384  385 

431  432 

478  479 

525  526 

572  573 

619  620 

666  667 

713  714 

780  761 

807  808 

854  855 

901  902 

948  949 

995  996 
1042  1  043 
1089  1090 
11361137 
11831184 


010  Oil 

057  058 

104  105 

151  152 

196  199 

245  246 

292  233 

339  340 

386  387 

433  434 

480  481 

527  529 

574  575 

621  622 

668  669 

715  716 

762  763 

809  810 

856  857 

903  904 

950  951 

997  998 
1044  1  045 
1091  1092 
11381139 
11851186 


012  013  014 
059  06O  061 
106  107  108 
153  154  1  55 
200  201  202 
247  248  249 
294  295  296 
341  342  343 
388  389  390 
435  436  437 
482  483  484 
529  530  531 
576  577  578 
623  624  625 
670  671  672 
717  718  719 
764  765  766 
811  812  813 
858  859  860 
905  906  907 
9S2  963  954 
999  1  000  1001 
1046  1  047  1  048 
10931094  1095 
11401141 1142 
118711881189 


015  016 
062  063 

109  110 

156  iy 

203  204 
2S0  251 
297  291 
344  345 

391  392 
438  439 

485  486 
532  533 
579  580 
626  627 
673  674 
720  721 
767  768 
814  815 
861  862 
906  909 
955  356 
10021003 
1049  1050 
1096  1097 
11431144 
11901191 


017  018 
064  086 
111  112 
158  159 
205  206 
252  253 
299  300 
346  347 
393  394 
440  441 
487  488 
534  535 
581  582 
628  629 
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789  770 
818  817 
8S3  864 
910  911 
967  966 
1004  1005 
1051  1052 
1098  1099 
11451146 
11921193 


019  020 
066  067 
113  114 
160  161 
207  208 
254  2» 
301  302 
348  349 
39S  396 
442  443 
489  490 
536  537 
583  584 
630  631 
677  678 
724  725 
771  772 
818  819 
86S  866 
912  913 
958  980 
10061007 
10531054 
11001101 
11471148 
11941195 


021  022 
068  069 
115  116 
162  163 
209  210 
256  257 
303  304 
350  351 
397  398 
444  445 
491  492 
538  539 
585  586 
632  633 
679  680 
726  727 
773  774 
820  821 
867  888 
914  915 
961  982 
10081009 
10551056 
11021103 
11491150 
11961197 


023  024 
070  071 
117  118 
164  165 
211  212 
258  259 
305  306 
352  353 
399  400 
446  447 
493  494 
540  541 
587  588 
634  635 
681  682 
728  729 
775  776 
822  823 
869  870 
916  917 
963  964 
10101011 
1067  1058 
11041105 
1151 1152 
11981199 


025  026 

072  073 

119  120 

166  167 

213  214 

260  261 

307  308 

354  355 

401  402 

448  449 

495  496 

542  543 

589  590 

636  637 

683  684 

730  731 

777  778 

824  825 

871  872 

918  919 

965  966 
10121013 
1059  1060 
11061107 
11531154 
1200 


1.  Do  you  work  III  a  DP/MIS  department? 

01  "  Yes  02  r  No 

2.  Please  Indicate  your  company  or 
orginlzatlon't  primary  builnatt 
Ktintty:  (Check  one  only) 

01.  □  Manufacturer  of  Computer 

Equipment.  Computers.  Software 

02  n  Manufacturer-Aerospace 

03  n  Manufacturer-Other 

04  C  Systems  House 

05.  n  Computer  Consultant 

06.  n  Computer  RetailerA'Afi/VAD 

Distributor 

07.  n  Communications 

06.  n  Financ8/Banl(lno/lnsurance/ 
Real  Estate/Accounting 

09.  n  Education 

10.  n  Government-Federal 

11. 0  Government— Non-federal 

12.  n  Research  and  Development 

13.  □  Data  Processing/Computer 

Service 

14.  n  Health/IMIcal/Legal  Service 

15.  □  Enginoaring/AfGMiGtura 


16  r:  Agriculture/Construction/Mining/ 

OlvTransportationAJtlllties 

17  r  Non-Computer 

Retailer/Distributor 

18  1.  Other  Business  or  Service 
99  1  Other 

3.  Plim  Indlcali  your  prtmary 
builnau  function: 

(Check  one  only) 
01.  t  DP/MIS 

02.1-  :  Systems,  Programming 

03.  [  Communications 

04,  □  Engineering 

05.  C  Res,/Dev/Sc)entific 

06,  n  Accounting/Finance 
07  C  Computer  Consulting 

08.  n  Purchasing 

09.  n  Operations 

10.  n  Production 

11.  n  Educallon/Training 

12.  n  Marketing/Sales 

13.  n  Medical/Legal 
14  n  Admin  /Mgmt. 
99.aOlh«f 


4.  It  your  eompaay  1  rottlior? 

01  "  Yes      (52  "  No 

5.  For  how  many  IBM  PCs  and 
compatlblei  do  you  ipacify  brands 
of  products: 

OinOorless  03.  n  26-99 

02  ^  11-25       04  n  too  or  more 

I.  An  Ultra  any  PCs  In  your  office? 

(Check  all  that  apply ) 
01.  □  Linked  to  mainh^me 
02.0  Linked  to  mini 
03.  □  Networked  logettwr 

7.  PIMM  chock  Om  oiiulpmtnt 
cairantly  Intlallod  at  your  location: 

(Check  all  that  apply) 

01.  □  IBM  or  Compatible  PCs 

02.  □  IBM  or  Compatible  Mainframes 

03.  □  IBM  or  Compatible  Minis 

04.  □  Macintosh 

05.  □  CD-ROM 

06.  □  Windows 


I.  Oo  you  plan  to  buy  any  PC  Products? 

01  n  Now 

02  nin 4 to 6 months 

03  n  In  7  to  12  months 

04  n  Nodelinlle  plans 


nusEnnnoiuiy 


Void  itttr  DMMiiMr  31,  ISK 

027  028  029  030  031  032  033  034  035 
074  075  076  077  078  079  080  081  082 
121  122  123  124  125  126  127  128  129 
168  169  1  70  171  172  173  174  1  75  1  76 
215  216  217  218  219  220  221  222  223 
262  263  264  265  266  267  268  269  270 
309  310  311  312  313  314  315  318  317 
3S63S73S63S9  360  361  362  363  364 
403  404  406  406  407  406  409  410  411 
450  451  452  453  454  455  456  457  458 
497  498  499  500  501  502  503  504  505 
544  545  546  547  548  549  550  551  552 
591  592  533  594  585  596  597  598  599 
638639640  641  642643644645646 
665  686  687  688  689  E90  691  692  693 
732  733  734  735  736  737  738  739  740 
779  780  781  782  783  784  785  786  787 
826  827  828  829  (30  831  832  833  834 
873  874  875  876  877  878  879  880  881 
920  921  922  923  924  925  926  927  928 
967  966  969  970  971  972  973  974  975 
1014  1015  1016  1017  1018  1019  1020  1021  1022 
1061  1062  1063  1064  1065  1066  1067  1066  1069 
1106  1109  11101111  1112  11131114  1115  1116 
1155115611571158115911601161  1162  1163 

K  6/92-6 
9  Number  of  Employees  In  your 
entire  company: 

01  25  or  less 

02  7  26-99        04  ^  500-999 

03.  □  100-499     05 ,  n  1000  of  more 


TiH. 

1 

1 

Compony  Noma 

1    1 

Addr>u 

1  1 

1 

Zip 

1 

□  PtiCM  land  mt  oni  yMr  (22  Inuts)  of  K  Mo|atiiii  (or  $29.97.  Offer  valid  in  U  S  onlv. 


Efi  BUSINESSCARD 


PROGRAMMERS  TOOLS 


BASIC  PROGRAMMING  TOOLS 

Crescent  offers  many  tools  for  QuickBASIC,  POS, 
and  Visual  Basic,  all  with  tutorials  and  full  source. 
Assembly  routines,  graphics,  screen  design  w/data 
entry.  BASIC  TSR's,  and  much  more.  No  royalties. 
Call  or  write  for  our  catalog. 

CRESCENT  SOFTWARE,  INC. 

H  Bailey  Avenue.  Ridgefield.  CT  06877 
Orders:  800-35flASIC.   Tech:  203-438-5300 


Visual  Basic  Database  Tools 

NEW!)  Visual/db  Source  Code  Database  ad<fs  real 
DBMS  power  to  your  Visual  Basic  programs. 
Reads  and  writes  dBASE  lll/IV  DBF  and  NDX  files. 
IrKludes  6  ready  to^un  data  management  pro- 
grams. Regular  $149:  Intro  Price  only  $119. 

AJS  Publishing,  Inc. 

PO.  Box  83220.  Los  Angeles,  CA  90083 
(800)  992  3383  (310)  215-9145 


PUBLIC  DOMAIN/SHAREWARE 


Join  The  Shareware  RevolutlonI 

Quality  software  for  your  PC  or  Compatible  at 
Low,  Low  prices!  We  have  lOO's  of  exciting  new 
programs  and  applications.  Association  of 
Shareware  Professionals  approved  vendor.  Send 
SI. 00  for  large  descnptive  catalog. 

SOUTHERN  DATA 

PO.  BOX  8926.  PEMBROKE  PINES,  a. 

33084-8926 


CIRCLE  876  ON  READER  SERVICE  CARD 


REAL  ESTATE 


The  LancHord®  &  The  Landmaster® 

Property  management  software  purchased  by  more 
than  5.000  owners  and -property  managers  since 
1980.  Handles  residential  and  commercial  tenant 
accounting:  prints  checks  and  statements.  G/L 
and  A/P  included.  From  $595  to  $2200. 

The  Landlord  Software  Cerrter 

427  East  Patrick  Street.  Dept.  E 
Frederick.  MD  21701     (301)  695-1544 


anCLE  877  ON  READER  SERVICE  CARD 


SCIENTIFIC 


Sclentlflc  SW  -  FREE  CATALOG 

A  great  selection  of  scientific  software  products  for 
plotting,  norvlinear  curve  fitting,  cfiemical  e<iuilit>n- 
um  calculations,  simulation,  statistics,  differential 
equations,  symbolic  algetya,  and  more. 

MIcroMath  SclentWc  Software 

Box  21550.  Salt  Lake  City.  UT  84121O550 
1-800942  6284  FAX  (801)943-0299 


CmCLE  882  ON  READER  SERVICE  CARD 


OVER  300  SCIENTIRC  PROGRAMSI 

The  largest  selection  of  affordable  scientific 
software  available.  FREE  CATALCX3! 
(Geology  •  Statistics  •  Biology  •  Hydrology  • 
Archeology  •  Civil  Engineering  •  Chemistry  • 
Environmental  Engineering  •  Geophysics... 

ROCKWARE,  Inc. 

4251  Kipling  St..  Suite  595.  Wheat  Ridge.  CO 
80033  (303)423-5645  Fax  (303)  423*171 


Translate  dBASE  programs  to  C 

CodeTranslator  converts  dBASE  programs  into 
working  C  applications.  This  lurt»  charges  slow 
dBASE  applications,  helps  you  port  to  Unix.  MS 
Windows,  or  OS/2,  and  helps  dBASE  programmers 
learn  C  easily.  Call  now  for  more  info. 

SEQUITER  SOFTWARE 

#209,  9644-54  Ave,  Edmonton,  AB,  Can.  T6E  5V1 
Call  (403)  437-2410  Fax  (403)  436^2999 


CIRCLE  872  ON  READER  SERVICE  CARD 


1992  Postal  Code  Database 

This  ASCII  &<ligit  US  Directory  on  3.5"  disk  costs 
$50!  A  utility  included  will  display  the  City  &  State 
from  any  postal  code  entered  but  you  may  extract 
tf)e  same  data  for  use  In  your  own  program  or  mod- 
ify the  file  as  your  needs  require. 

Robert  L  Nicolai 

4038  N.  Ninth  St.,  St.  Louis,  MO  63147-3441 

800-NICOLAI  (6426524) 

CIRCLE  873  ON  READER  SERVICE  CARD 


Property  Management 

Software  for  managing  residential,  commercial, 
cot)dos,  etc.  Basic  version  for  owr>er/manager 
$495.  Deluxe  for  professional  managers-  $1,195. 
Network  $2.395.  Includes  check  writing,  recurring 
expenses,  G/L,  management  reporting. 

YARDI  SYSTEMS,  INC. 

819  Reddick  Street.  Santa  Barbara,  CA  93103 
(805)  966-3666 

CmCLE  878  ON  READER  SERVICE  CARD 


PROPERTY  MANAGEMENT 

Since  1978  over  7,500  users  of  our  software  have 
found  It  comprehensive,  flexible  &  easy  to  use.  We 
offer  systems  to  manage:  Commercial/Residen 
lial/Condominium/HomeovKners/Assoc./Minl- 
Storage  Facilities.  For  info.  &  pnces  call: 

REALTY  AUTOMATION 

11365  East  Shore  Drive.  Hayden  Lake.  ID  83835 
(208)  772-3259 


Weather  Monitor  &  WeatherllnkI 

Tf>e  ultimate  in  weather  monitoring  systems!  A 
state-of-the-art  weather  station  and  a  PC  link  allow 
you  to  view,  record,  summarize,  and  graph  weather 
information.  The  perfect  marriage  of  computer  and 
weatlier  technology. 

DAVIS  INSTRUMENTS 

3465  Diablo  Avenue.  (PN19).  Hayward.  CA  94545 
I«)a67fr3669  Fax:  1  5106700589 

CIRCLE  884  ON  HBOIIHERVICE  CARD 


STATISTICS 


NCSS  5.x  Series  -  $125 

"Best  value  &  easiest  to  learn/use"  PC  Week. 
Menus/Spreadsheet.  Means,  etc.  Regression, 
t  tests,  ANOVA.  Factor,  cluster  &  discriminant. 
Cross  tabs.  Nonparametrics.  Histograms.  Plots. 
Reads  ASCII/Lotus.  Many  extra  modules. 

NCSS 

329  North  KXX)  East.  Kaysville.  UT  84037 
Phone:  801  5460445  FAX:  801  546-3907 


CIRCLE  886  ON  READER  SERVICE  CARD 


OPT-TECH  SORT/MERGE 

Hiffi  Performance  Sort/Merge/Select  utility.  Run 
as  a  standalone  utility  or  call  as  a  subroutine. 
Supports  most  languages  and  filetypes.  Unlimited 
file  size,  multiple  keys  and  much  more!  MS-DOS, 
Windows  $149.  OS/2,  Unix  $249. 

Opt-Tech  Data  Processing 

P.O.  Box  678  -  Zephryr  Cove.  NV  89448 
(702)  588-3737  Fax:  (702)  58a7576 


qRCLE  874  ON  READER  SERVICE  CARD 


PROJECT  MANAGMENT 


STAFF  SCHEDUUNG  SOLUTIONS 

•  Staff  Selection  by  skills/  Avail./  Seniority 

•  Rotate  FT/PT  employees  by  shifts  and  crews 

•  Separate  by  departrhents  •  Password  protection 

•  Multiple  schedules  &  reports  •  Rie  Import/EX 

•  Labor  forecasting  •  Cut  schedule  cost  70SO% 

SCHEDULEWORKS,  INC. 

6  Gurdwara  Rd,  «200,  Ottawa,  ON  K2E8A3 
PHONE:  (613)  225^3700  FAX:  (613)  22S6014 


CIRCLE  875  ON  READER  SERVICE  CARD 


Property  Management 

With  Rental  Ease  save  $$  on  your  investment! 
Guaranteed  to  be  the  easiest  &  fastest  property 
management  system  available  at  any  price. 
Versions  for  owners,  professionals,  networks. 
$395  to  $1295.  Demo  $10.  Dealers  welcome! 

Strategic  Office  Systems 

688  N.500  W.#61,  Mt.  Pleasant.  UT  84647 
(800)  942*784  or  (801)  462  2130 


CIRCLE  880  ON  READB1  SERVICE  CARD 


SALES  MARKETING. 


SALES  ALLY  Software 

•PC  Magazine  Editors'  Choice  •  PC  Computing 
"Best  Product"  •  Mobile  Offlce  Mag  Annual  Award 
Client  &  Prospect  Management  Database,  Word- 
processor,  &  Notepad  Autodialing,  Reports.  Alarms 
Invoicing,  Sales  Forecasting,  Networks.  $395 

SCHERRER  RESOURCES,  INC. 

8100  Cherokee  Street  Philadelphia.  PA  19118 
215S36-1830  (Visa/MC/Amex) 


CIRCLE  881  ON  READER  SERVICE  CARD 


VISUAUZE  YOUR  DATA 

MCA-f  transforms  most  marketing  and  social  sci- 
ence data  to  easily  understood  perceptual  maps. 
Communicate  complex  relations  with  ease  using 
presentation  quality  charts.  Most  printers  support- 
ed. Demos  available 

Bretton-Clark 

89  Headquarters  Plaza.  Morristown,  NJ  07960 
(201)  993-3135   FAX:  (201)  993-1757 

ClfKXE  886  ON  READER  SERVICE  CARD 


We  Make  ft  So  Easy- 
Leave  your  business  card  with  us  and  we'll  do  the 
rest.  PC  Magazine  will  create  your  BusinessCard 
for  you.  It's  so  easy — and  so  very  effective. 


BusinessCard 

Call  your  BusinessCard  representative  today. 
l«00-82&4237 

CIRCLE  887  0^1  READER  SERVICE  CARD 

AUGUST  l')'»2    PC   MAGAZINE  605 


eSIBUSINESSCAKD 


STATISTICS 


PsychStat  MAX  2.1  -  $59.95 

Frequency  •  descriptives  •  chi-square  •  ttests. 
ONEWAY  •  ANOVA  •  ANCOVA  •  multiple  regression 

•  repeated  measures  •  correlation  •  transforma- 
tions •  right-wrong  and  Likert  item  analysis 

•  Cronbach's  alpha  •  point-blserials-f  much  more. 

PsychStat 

1003  Justin  Ln  2118.  Austin.  TX  78757 
512-451-8152 


REMOVE  HARDWARE  LOCKS 

Protect  your  Investment!  Maintain  Productivity! 
Software  utility  that  allows  for  the  removal  of  hard- 
ware locks.  Available  for  most  CAO/CAM  &  PCB  sw 
programs.  Easy  -  Simple  -  Guaranteed  Programs 
start  at  $99.00  Call  or  Fax  for  info. 

SafeSoft  Systems  Inc. 

202-1100  Concordia  Ave..  WPG.  Mb.  CANADA 
R2K  4B8  (204)669-4639  Fax(204)668-3566 


CIRCLE  8S8  ON  READER  SERVICE  CARD 


CtllCl£aB4.aNREADBt  SERVICE  CARD 


BUSINESS  OPPORTUNITIES 


COMPUTERS  &  INFO  EARN  MONEY 

Turn  your  expertise  into  a  Home  Based  Business 
in  the  informational  field  viitli  our  Micro 
Moonlighter  Newsletter  &  our  7  hour  video  which 
gives  you  ideas  &  methods  on  how  your  knowledge 
can  make  you  an  information  entrepreneur. 

THE  TECHNICAL  GROUP,  INC. 

Ste.  B-1.  Industrial  Dr..  Spfingfield,  IL  62703 
l-80a€35-9675  (217)  585-3456 


CIRCLE  900  ON  READER  SERVICE  CARDj 


WINDOWS 


WlnSTAT^  Statistics  for  Windows 

All  the  statistical  methods  you  need,  with  all  the 
convenience  of  Windows!  Up  to  65.000  variables  & 
cases.  Import/export  Lotus.  dBASE.  etc.  files.  Cut 
&  paste  tables/graphs  to  word  processor.  Call  for 
brochure  and/or  $10  demo.  V/MC/PO/COD. 

Kalmia  Co.  Inc. 

71  Dudley  St..  Dept.  28.  Cambridge.  MA  02140 
Phone/FAX:  (617)  864-5567 


CIRCLE  869  ON  READER  SERVICE  CARQ 


SURVEYS 


«1  In  Surveys  -  StatPac  Gold  IV 

Professional's  choice  for  survey  &  marketing 
research.  User-friendly,  comprehensive  &  depend- 
able. Camera  ready  tables  &  graphics.  Basic  & 
advanced  statistics.  CRT  &  telephone  interviewing. 
Easiest  to  learn.  Guaranteed. 

StatPac  Inc. 

3814  Lyndale  Ave.  S..  Mpls..  MN  55409 
Tel:  (612)  822-8252  Fax:  (612)  8221708 


CIRCLE  890  ON  READER  SERVICE  CARD 


Survey  Said™  for  Windows 

Introducing  an  incredible  software  package  for 
administering  surveys.  Harness  tt>e  power  of  wirv 
dows  for  the  most  powerful,  flexible  arid  portable 
survey  package  available  today.  It's  easy,  just  point 
&  click.  Introductory  price  $399. 

Marketing  Masters 

2168  Birch  Creek  Rd..  DePere,  Wl.  54115 
(414)  3371964 


Pinpoint  PC  Bottleneclu 

•  Personal  Measure  shows  how  apps  spend  time. 

•  Upgrade  or  replace  PCs  based  on  hard  facts. 

•  Identify  network  trouble  spots. 

•  Resolve  app  problems  using  our  services. 

•  $125  +  S4H  (5.25-  or  S.S")  MC/VISA 

SPIRIT  OF  PERFORMANCE,  INC. 

73  Westcott  Road.  Harvard.  MA  01451 
tel.  508/456-3889.  telex  6503571400 


ctPGUimm  f&mimwx  card  ^4 


WINDOWS  HELP  MAGICIAN 

New!  Create  Windows  fielp  files  easily  within  a  sin- 
gle integrated  environment.  Supports  jumps,  pop- 
ups.  bitmaps,  hot  spots,  and  more!  Use  with 
Visual  BASIC  and  other  Windows  Languages.  Only 
$149!  Call  or  write  for  a  FREE  brochure. 

Software  Interpliase,  Inc. 

82  Cucumber  Hill  Rd.  Ste  113.  Foster.  Rl  02825 
Orders  (800)  54-BASIC  Fax:  (401)  397-6814 


t.' 
hi 


CIRCLE  896  ON  READER  SERVICE  CARD  Si^JS;:-"?,' 


CABLES*MODEMS*SWITCHES 

Huge  Inventory  'In  stock  •Completely  discounted 
modems  from  $59  •Syr  manuf  warranty  ^Cables 
fr.  $2  'AB  switch  fr.  $8  'Auto  sw.  $49  IBM  'APPLE 
•MAC  •PS2  'IDE  •Scsi^VGA  •Joystick  •BUSX 
•  Unconditional  30  day  money  back  guarantee 

S  B  F  Computer  Accessories 

22  Sheridan  Ave.  IF.  Mt.  Vernon,  NY  10552 
914-664  3930  Fax  914-665-9122 


$  EARN  PROFITS  UP  TO  300%  $ 

STARTING  TODAY.  Be  your  own  boss.  We  are  the 
original ...  and  cleariy  the  best  business  opportuni- 
ty offering  satisfaction,  flexibility  and  high  profit 
potential. 

 CALL  FOR  OUR  FREE  VIDEO  

Academic  Guidance  Services,  Inc. 

15000R  Commerce  Partiway.  Dept.  PC 
Mt.  Laurel.  NJ  08054   1  80a 544-7100 


aRCLE  801  ON  READER  SERVICE 


DISKETTE  COPY  SERVICES 


DUPUCATE  DISKS  FASTI 

OiskOupe  copies  2  to  6  times  faster  than  DOSI 
Reads  master  once,  makes  unlimited  copies. 
Stores  images  on  hard  disk.  Pull-down  menus. 
Automatically  formats.  5".  3'.  high-density.  Only 
$79.  Money  Back  Guarantee! 

MICRO  SYSTEM  DESIGNS,  INC. 

10062  Miller  Ave..  Ste.  104.  Cupertino.  CA  95014 
(408)  446-2066 


CIRCLE  902  ON  READER  SERVICE  CARD 


INSURANCE 


COMPUTER  NIGHTMARES? 

Why  take  the  risk?  Insure  computer  equipment 
against  your  worst  Nightmares  of  theft,  power 
surges.  eartf>quakes.  natural  disasters  and  acci- 
dents. Licensed  software  coverage  is  free!  Rates 
start  at  $60p/year.  Call  NOW  for  details. 

The  Computerlnsurance  Agency  Inc. 

6150  Old  Millersport  Pleasantvllle,  OH  43148 
1^00^722-0385 


CIRCLE  891  ON  READER  SERVICE  CARD  Tv- 


CIRCLE  897  ON  READER  SERVICE  CARD 


CIRCLE  903  ON  READER  SERVICE  CAPO^M 


The  Survey  System 

Analyzes  market  research,  public  opinion,  cus- 
tomer satisfaction  and  employee  attitude  surveys. 
Easy  to  learn  and  use.  Produces  presentation  qual- 
ity tables  and  graphics.  Statistics,  verbatim. 
Interviewing  and  network  options. 

Creative  Research  Systems 

15  Lone  Oak  Ctr.  Dept.  P.  Petaluma.  CA  94952 
Ph.(707)765-1001  Fax  (707)765-1068 


UTILITIES 


PEN  PLOTTER  EMULATOR 

FPLOT  turns  your  printer  into  an  HP  pen  plotter 
Fast  hi-res,  no  jagged  lines.  V&ry  line  width,  color. 
Screen  preview  -  zoom.  pan.  Works  with  most  CAD 
programs.  Supports  most  printers.  Requires  DOS 
2.1  or  higher.  $119-i-$3  S&H.  VISA/MC/Chk/MO. 

FPLOT  Corporation 

24-16  Steinway  St..  Suite  605 
Astoria.  NY  11103  •  718-545-3505 
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The  Complete  Personal  Desk  Pad 

It  is  a  Crib  Sheet  for  Dos. 

It  is  a  Scratch  Pad. 

It  is  a  2  year  Calendar.  (92/93) 

It  is  the  Computer  Person's  Desk  Pad. 

It  is  9.95  *  2.50  Shpg/Hdig.  CA  Res.  add  S/T. 

Darrel  Bums  Company 

212  Almena.  Santa  Cruz.  CA  95062 
800-472-4139  or  408-722-9104 
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BAR  CODING 


BAR  CODE  LABELER  2.1 

Supports  laser,  bubblejet  &  dot  matrix  printers. 
Menu  driven,  easy  to  use.  User  definable  resolu- 
tion/height. 1  or  many  copies/batch.  Supports  16 
symbologles.  Print  functional,  low  cost  bar  code 
labels!  $99.00 

SJ  Programs 

1127  S.  Patrick  Dr.  S.  18  Satellite  Beach  .  fl 
32937  Tel.  (407)-984  19O0  Fax.  (407)  777  7600 
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Insurance  For  Business  Computers 

Covers  desktops,  laptops,  networks,  all  software, 
and  even  valuable  data  files.  Don't  settle  for  poli- 
cies designed  for  home  computers  or  office  type- 
writers if  you  use  your  system  for  business.  Low 
premiums.  Call  24  hrs.  to  receive  application. 

DATA  SECURITY  INSURANCE 

4800  Riverbend  Road.  Boulder.  CO  80301 
1^00822-0901 


ON-LINE  SERVICES 


TALK  DIRTY  ON  THE  UFESTYLE  BBS 

WHERE  EROTIC  COUPLES  &  SINGLES  MEET 

SWINGING/B&D/BI/TV/FETISHES 

THE  HOTTEST  CHAT  BBS  IN  THE  U.S. 

1.000-f  CALLS/DAY  - 1.500+  ACTIVE  MEMBERS 

LESS  THAN  30  CENTS  PER  HOUR 

UFESTYLE  BBS 

PO  BOX  453.  Lake  Grove.  NY  11755^453 
Log  on  with  modem  516/68*5390 
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EilfBUSINESSCARD 


ON-LINE  SERVICES 


THE  BEST  BBS  IN  THE  UNIVERSE 

Modem  access  to  45000('f  |  IBM  compatible  pro- 
grams. Global  INTERNET  E-mail!  FREE  files  for  new 
users.  Hundreds  of  new  programs  each  week.  X- 
Rated  too.  46  Ptione  lines  with  Hayes.  USR  &  Com- 
puCom  modems.  No  hourly  fees  -  Anvex/MC/Visa. 

THE  INVENTION  FACTORY  INC. 

1200/2400  Baud  (212)-274-8110  ®  N«-l 
9600/14.4  Baud  (212)-274-8298  »  N*l 
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SERVICES 


CUSTOM  SOFTWARE  ENGINEERING 

•  Windows.  DOS  and  OS/2  applications 

•  Object  Onented  design  and  development 

•  Cost  saving  reusable  code  technology 

•  Documentation,  support  and  maintenance. 
Call  us  to  discuss  your  needs. 

ARTEL  SOFTWARE,  INC. 

HOC  Hooksett  Rd.  #427.  Manchester.  NH  03106 
TEL  (603)  485-2531  FAX  (603)  4859413 
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CONVERSION  AND  MICROFICHE 

•AS/400  Cartridge  and  tape  conversion 
•UNIX  to  PC  Conversion  -  System/36  -  PICK 
•QIC  -  8MM  -  3480  -  Tape  and  Diskettes 
•Computer  Output  Microfiche  from  LAN  or  PC  COM 
service  and  laser  print  for  all  media. 

COMSTOR  PRODUCTIVITY  CTRS 

6699  Portwest  #150.  Houston.  TX  77024 
(800)  231-7748  Local  (713)  880-4044 
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FOR  HIRE  -  TYPIST- 1,200  WPM 

•Why  type  when  we  can  SCAN  it? 
•Fast.  Accurate.  Inexpensive.  Overnite  Svc  Avail 
•  Any  textKlocs.  financials.  lists,  mnscrpts.  etc. 
•Converted  to  diskette  file  for  any  PC  or  Mac  pro- 
gram— speadsheet.  word  processor,  database 

ScanType 

6557  Via  Barona.  Carlsbad.  CA  92(X)9 
(800)  597-SCAN    In  CALIF:  (800)  300-SCAN 


SOFTWARE  SEARCH  SERVICES 


Find  That  Software  Application 

Soft-Where?.  Inc..  an  application  software  search 
service,  will  help  you  qualify  and  locate  applica- 
tions. We  cover  all  the  fields:  business,  technical, 
manuf.,  medical,  and  other  services.  From  $15.95 
per  abstract  (Visa.  MC.  AMEX) 

SOFT-WHERE?,  INC. 

1-80O666-7724  (FAX)  801-261-1068 
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SUPPLIES 


COMPUTER  BATTERIES 

Nickel  Cadmium.  Lithium.  Lead  Acid  &  Alkaline 
Batteries  for  P  C.  Boards,  UPS,  Printers  &  Laptop 
Computers.  Custom  Build  Battery  Packs.  MC/V 


EVS  SUPPLY 

1350  Arapaho  #126.  Richardson,  TX  75081 
1*00-776-5267   FAX  214-231  2269 
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PC  MAGAZINE 
MARKETPLACE 

One  Park  Avenue 
Third  Floor 
New  York.  NY  10016 
Att.:  Monte  Wasch 

For  further  information 
on  advertisini;  in 
PREMIER.  CLASSIFIED 
or  BUSINESSCARD, 
contact  your  account 
representative  or  rail 
212-50.3-5115  or 
1-800-825-42.37. 


ADVERTISING  ACCOUNT 
REPRESENTATIVES 

Sn  AeoounI  Representative 
Kathleen  Morris  212  .503  -5125 
CA  (209,  707.  916).  CO,  ID.  MT. 
NV.  OR,  UT.  W\.  WY 

Michael  Alexander  212-503-5118 
CA  (408,415.  .510) 

Bill  Herbs!  212-503-5193 
CT,  MA,  NH.  NJ,  NY.  OH.  RI. 
VT,  PA 

Claudia  Fbrfllio  212  .503  -5184 
CA  (213.  310.  714.  818).  HI 

Margaret  Kennelly  212  .503-5176 
AL.  DE.  DC.  Fl..  GA.  KY.  MD.  MS. 

NC.  SC.TN.VA.  WV 

Jason  Weiskopf  212-503-5145 
AR.  AZ.  CA  (619.  805).  LA.  NM. 
OK.  TX 

Stuart  Zura  212  .503 -51 17 

AK.  CN.  IL.  IN,  lO.  KS,  MI.  MN. 

MO.  NB,  ND.  SD.  WI,  OVERSEAS 


BusinessCard 

Account  Representatives 

Daniel  Morton  212  .503  .5216 
Tun  Stanton  212  .503  -5175 


NATIONAL 

ADVERTISING  STAFF 

Vice  President. 
Cenlrul  .Advertising 
Paul  Stafford 

Central  Advertising  Director 
Vickie  L.  Pinsky 

Sales  Manager 
Monte  V(ii,sch 

Sr.  Advertising  Coordinator 
Wantia  D.  Brown 

Prodiiclion  Director 
.\nnc  Brockinton 

Production  Supervisor 
Bessi  Dion 

Proiliuiion  ('oonlinator 
Mary  C.  Murawinski 
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Advertising  Sales  Staff 


One  Park  Avenue, 
New  York,  NY  10016 
212  503-5100 


DISPLAY 
ADVERTISING 


Ted  Welch  -  Associate 
Publisher/West  Coast 

1415)378-5525 

Nancy  Newman  - 

Associate  Publisher  -  East  Coast/ 

National  Advertising  Director 

(212)503-5204 

Robert  DiMer  -  Central 
Advertising  Manager 

(312)346-7666 

Anna  Zoroosa  - 
Associate  Publisher/ 
Networking 

(212)503-5310 

Sales  Manager 

Michael  Hatherill 
(212)503-5128 

Ad  Systems  Supervisor 

Christine  Holsten 
(212)503-5264 

Advertising  Coordinator 

Jamie  Todfield 
(212) 503-5107 

MA,NH,Vr.ME.RI 

District  Sales  Manager 

Kimberly  Rene  White 

10  President's  Landing,  Mystic 

Central 

Medford,  MA  021 55 
(617)393-3055 

Account  Representative 

Ira  Becker 
(212) 503-5132 


CT,  NY,  NJ,  PA 


District  Sales  Manager 

Michael  Bird 

One  Park  Avenue,  4th  Floor 
New  York,  NY  10016 
(212)503-5307 

District  Sales  Manager 

Lisa  Friedman 
(212) 503-5149 

Sr.  Account  Representative 

Karen  Keavey 
(212)503-5333 

Account  Representative 

Patti  Figure 
(212)  503-5026 


DE,MO,DC,VA,WV,NC,SC,AL, 
MS,TN,AR,  KY,  6A,FL  

District  Manager 

3405  Piedmont  Road,  Suite  460 
Atlanta,  6A  30305 
(404) 239-9780 

Account  Representative 

Allyson  Oeane 
(212)503-5044 

NE,WI,IL,IN,KS,MN,MO,OH, 
MI,IA,ND,SD,  Canada  

District  Sales  Manager 

Stephen  Dress 

150  North  Wacker  Drive,  25th  Floor 
Chicago,  IL  60606 
(312) 346-7666 

District  Sales  Manager 

Jay  Overbye 
(312)346-7666 

Account  Representative 

Maureen  Dooley 
(212)503-5126 

Sr.  Account  Representative 

Beth  Boyle 
(212)503-5047 

TX,  OK,  LA,  NM 

District  Sales  Manager 

Paul  Klein 

5956  Sherry  Lane,  Suite  625 
Dallas,  TX  75225 
(214)360-5725 

Sr.  Account  Representative 

Stephanie  Brzozowski 
(212)503-5675 

CA  (San  Diego  &  Orange  County), 
AZ,  NV,  HI   

District  Sales  Manager 

David  Lynn  (714)  852-5924 

18500  Von  Karman  Avenue,  Suite  510 

Irvine,  CA  92715 

(714)852-5914 

District  Sales  Manager 

Robin  Kofsky 
(714)852-5920 

Sr.  Account  Representative 

Molly  Shank 
(212) 503-5113 

Fop  more  information 
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advertising  please  call: 
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CA(Los  Angeles) 


District  Sales  Manager 

Mary  Arlotto  (213)  351-1811 
3530  Wilshire  Boulevard,  Suite  645 
Los  Angeles,  CA  90010 
(213)351-1810 

Account  Representative 

Elizabeth  O'Connor 
(212)503-5040 


CA  (San  Jose) 


District  Sales  Manager 

Michael  Klein  (415)  378-5521 
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Foster  City,  CA  94404 
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Kathy  Kottenbach 
(212)503-5041 
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Account  Representative  - 
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Andrew  Jacobs 
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Account  Development  Specialist 

Ronni  Reiburn 
(212)503-5104 
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Paul  Stafford 
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Vickie  L  Pinsky 
Sales  Manager 

Monte  Wasch 

Production  Director 

Anne  Brockinton 

Production  Supervisor 

Bessi  Dion 

Production  Coordinator 

Mary  C.  Murawinski 

CA  (209, 707, 916)  CO,  ID,  MT,  NV,  OR, 
UT,WA,WY  

Senior  Account  Representative 

Kathleen  Morris 
(212) 503-5125 

CA  (408, 415, 510) 

Account  Representative 

Michael  Alexander 
(212) 503-5118 

CT,  MA,  NH,  NJ,  NY,  OH,  Rl,  VT,  PA 

Account  Representative 
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Account  Representative 

Margaret  Kennelly 
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CA  (213, 310, 714, 818),  HI 

Account  Representative 

Claudia  Porfilio 
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AR,  AZ,  CA  (619, 805),  LA.  NM,  OK,  TX 

Account  Representative 
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(212)503-5145  
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Account  Representative 

Stuart  Zura 
(212) 503-5117 

Business  Card  Account 
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Daniel  Morton  (212)  503-5216 
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PC  Magazine  Marketplace 
3rd  Floor,  One  Park  Ave. 
New  York,  NY  10016 

For  more  information 
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advertising  please  call: 

212  508-5115 

1-800-825-4237 


608  PC  MAGAZINE  AUGUST  1992 


Cl 


Advertisers'  Index 
COMPANIES 


Reader 
Service 

No.     Advertiser  Page 


070  3-D  VISIONS  404 

167   3M  Data  Storage  Products  193 

303   Access  Computer  Components  553 

360   Acma  Computers,  Inc  18 

096   AddStor  397 

165  Advanced  Logic  Research  211 

197   Advanced  Micro  Devices  208-209 

387   Allur  Technologies  532-533 

359   Alpha  Systems  Lab  518 

194   Amax  Engineering  6 

•  America  On-Line  329-330 

•  Apple  Computer  21 

•  Apple  Computer  23 

•  Apple  Computer  25 

336  Arlington  Computer  Products  534-535 

254    Artisoft  377 

•  Asante  Technologies  83 

111    ASP  Computer  Products  88 

323  AT&T  Paradyne  149 

337  ATI  Technologies  Inc  321 

270   Attachmate  60 

012   Austin  Computers  13-17 

351    Banner  Blue  466 

130   BASF  Corp  485 

248    BCC  207 

295   Borland  International  53 

285   Borland  International  54-55 

287   Borland  International  63 

328   Buffalo  Products  213 

015   Bulldog  Computer  Products  526 

053   Calera  Recognition  Systems  344 

041    Calera  Recognition  Systems  345 

190   CallSoft  80 

079   Central  Point  Software  59 

026   Colorado  Memory  Systems,  Inc  86 

137   Compaq  Computer  Corporation  263-270 

308   Compaq  Computer  Corporation  303-305 

•  CompuAdd  Express  106-107 

•  CompuAdd  275-277 

•  CompuAdd  498a -498c 

023   Compuclassics  230 

205   Compuclassics  560-561 

357   COMPUDYNE  145-147 

132   COMPUDYNE  409-411 

300   Computability  539 

400   Computer  Associates  5 

381    Computer  Associates  205 

348   Computer  Associates  364-365 

1 09   Computer  Discount  Warehouse  540-541 

1 58   Computer  Library  570 

009   Computer  Library  498d 

105   Computer  Peripherals  Inc  393 

095   Computer  Sales  Professional  415 

316   Comtrade  510 

185   CONNEXPERTS  4 

1 77   Corel  Systems  285 

086   Creative  Labs.  Inc  457 

037   Cyrix  Corporation  100 

127    DATA  SPEC  67 

083   Oatastorm  Technologies  Inc  453 

•  Dataworld  513 

030    Dell  Computer  Corporation  C5-C8 

029   Dell  Computer  Corporation  78-79 

033   Dell  Computer  Corporation  153-163 

250   Delrina  Technology  164 

049    Desktop  Direct  From  Digital  441-446 

125    DH  Systems  556 

188   Digicom  Systems  Inc  367 

•  Digital  Equipment  Corp  494a 

002    Digital  Products  389 

212    Dolch  Computers  190 

355    DPT  403 

1 50    Dresselhaus  Computer  Products  429 

017    Dustin  Discount  Software  502 

362    Eastman  Kodak  307 

119   Edge  Technology,  Inc  398-399 

397   Enable  Software  Inc  460-461 


Reader 

Service 

No.     Advertiser  Page 


284  EPS  Technologies  69 

Epson  123 

Epson  125 

294  ETValueline  531 

•  Everex  227 

032  FASTMICRO  117-121 

352  FASTMICRO  558-559 

288  Fifth  Generation  319 

286  Fifth  Generation  417 

382/320    First  Source  International  544 

•  Gateway  2000    48a-48n 

•  Gateway  2000  347-350 

317  GE  Information  Services  614 

003  Genicom  Corporation  76 

391  H.Co  Memory  Upgrades  553 

•  Hard  Drives  International  542-543 

073  Hewlett  Packard  New  Wave  201 

116  Hewlett  Packard  Peripheral  Group  43 

366  Honeywell  Inc  279 

066  IBM  Corporation  126-127 

•  In  Focus  Systems,  Inc  360 

•  Insight  Computers  503-507 

•  Insight  Software  564-565 

299  Integrated  Information  Technology  494b 

266  Intel  Corporation  2-3 

363  Intel  Corporation  282-283 

342  Intel  Corporation  496 

273  Intelligent  Electronics  301 

378  Iomega  Corporation  366 

106  Kingston  Technology  Corp  189 

055  Kodiak  Technology  229 

370  Kyocera  Electronics  108-109 

019  LA  Trade  548 

309  LANtek  Computer,  Inc  550 

195  Lasermaster  426 

081  Lexmark  International  464-465 

•  Librex  Computer  Systems  1 51 

131  Logical  Connection  340 

182  Logitech  454-455 

•  Lotus  Development  Corp  70-71 

•  Lotus  Development  Corp  72 

•  Lotus  Development  Corp  101 

•  Lotus  Development  Corp  378-379 

345  Lucid  Corporation  369 

263  Macola  Inc  385 

056  Mannesman  Tally  368 

365  Manugistics  (formerly  STSC)  287 

154  MathSoftInc  427 

021  Maynard/lrwin  169 

093  Media  Vision  451 

135  Merritt  Computer  Products,  Inc  342 

390  Micro  Solutions  143 

064  MicroBiz  619 

•  Microcom  244 

361  Micrografx  184-185 

•  Microsoft  C2-C4,p1 

•  Microsoft  225 

Microsoft  280-281 

•  Microsoft  448-449 

•  Microsoft  492b 

225  MicroWarehouseInc  256-259 

010  Midwest  Computer  Works  636 

280  Mitsubishi  Electronics  317 

371  Motorola  Computer  Group  434 

1 20  Mouse  Systems  361 

108  Multl  Tech  Systems  94 

283  Nanao,  USA  Corp  392 

157  NEC  Technologies,  Inc  28-29 

217  NEC  Technologies,  Inc  98 

156  NEC  Technologies,  Inc  222-223 

153  NEC  Technologies,  Inc  430-431 

394  NEC  Technologies,  Inc  472-473 

•  Northgate  Computer  Systems  295-299 

028  Norton-Lambert  45 

235  Okidata  358-359 

054  Olicom  381 

•  Pacific  Data  Products  187 


Reader 

Service 

No.     Advertiser  Page 


*  Pacific  Data  Products  338 

145   Pacific  Wave  (Paradise)  529 

122   Panasonic  Comm.  &  Systems  Co  324 

301    Patton  &  Patton  402 

PC  Brand  215-218 

*  PC  Connection  332-337 

080   PC  Power  &  Cooling  51 

199    PC  Zones  290-293 

016   PC's  and  More  547 

092   PCs  Compleat  508-509 

358   Peachtree  Software  89 

089  PKWARE  323 

148   Primavera  Systems  47 

141    QMS  64-65 

259   QMS  84-85 

234    Radius  74-75 

321    RealWorldCorp  170 

290    Rose  Electronics  82 

349   S&W  Electronics  555 

*  Scitor  Corporation  391 

193   Sharp  Electronics  183 

213   Sigma  Data  341 

396   Sitka  Corp  388 

082   SOFTEQ  Computers  518 

373   Software  Add-Ons  649 

377   Sony  Recording  Media  288 

061    Stac  Electronics  38 

163   Standard  Computer  555 

057/059    StatSoft  413 

392    Strobe  Computers  516-517 

365   STSC  287 

191    Supra  Corporation  382 

104   Swan  Technologies  195-198 

279    SyDOS  104 

344    Symantec  30 

*  Symantec  421-424 

045   Tangent  Computer,  Inc  514-515 

384  Tecmar  233 

001    Tektronix  400-401 

206   Telemart  562-563 

306  Tenex  Computer  Express  554 

304   Texas  Instruments  243 

353   Texas  Instruments  343 

31 1    The  Computer  Book  Club  567 

330   Thomas  Conrad  Corporation  375 

050   Toshiba  America  176-176 

048   Toshiba  America  177 

379   Toshiba  America  202-203 

088   Traveling  Software  181 

121    Tri-Star  Computer  10-11 

231    U.S.  Robotics,  Inc  306 

367    Universal  Data  Systems  370 

189   USA  Flex  521-523 

087    USA  Flex  524-525 

090  V-Com  96-97 

223   Verbatim  102-103 

204   Vortex  Computers  566 

1 80  Wolfram  Research,  Inc  416 

WordPerfect  221 

179   XSoft  362 

143   XSoft  386-387 

004  ZD  Press  492a 

*  Zenith  Data  Systems  235-240 

271    Zenith  Data  Systems  252-253 

063   Zeos  International  26-27 

151    Zeos  International  35 

038   Zeos  International  36-37 

036   Zeos  International  90-91 

060   Zeos  International  92 

*  Zeos  International  129-136 

115/035   Zeos  International  137 

*  Zeos  International  309-3091 

085   ZiffNet  Information  Services  568-569 


*  No  Reader  Service  # .  Please  Call  Advertiser  For 
Information. 

AUGUST  1992  PC  MAGAZINh  609 


Advertisers'  Index 
PRODUCTS 


RMdw 
Sarvica 

lit.  Cwupwiy  Product 


m   -  

MmUmNGSOFTWM 

   s 

m 

iliiiii  Im                                        ll  1  iiMMiii  Trfiiia  

...  JK 

■1                               tfcfirffa                                          AmiMlmiUMM  nt 

M  

 m 

m  

»  ..  

.MkMMMn   UMOlMt  

w 

■UniMIMMIMM 

mm                            r,m  «  ■...Out..  aw 

_  _  .„  — m 

m_ 

«  -   limiwniK 

W.^  -  

MHMnDSOnWMt 

EnaMSolMnliic           _               Enal>liOA40    - 

 jmm 

1B.71 

287 

IMMMSES 

R1 

mMiMtmBWBnnmNMENTs 

381 

NMCrMMUGEMENT 

Carrpulp' Associates                            SuGc-P-:  «■  ■ 

705 

17 

"If 

n  

IM  _ 

STATISnCALSOnWAM 

»         Mai                .  STSCI  Siatgiaphics 

 MamSoniiii.    MaMMSI  

217 

  427 

m  . 

Mi  

iMSilL  SMrtrriTT*rrTit 

..     413 

 » 

  n 

  „..  3U 

m  IZZ. 

HawMPackanlNawWM.    _    ...     Nm  Wave  lor  WnMlH  

  701 

im..  — 

  -    biod Carporatam    BaneryBoon   

m   . 

 NMw-lMtan                        riQ^f  lip   

 ._   4i 

• 

■   Wnrt.nnl-ili'ic^ 

MM     WomP'oci-svij 

 .« 

m  -  -. 

  CMpMrtaoeMH.-..-                          CA  To.io. 

 „  -  WW 

MKrosotI                                     Wo'ljiij' v%v  :i,«-. 

C3C4<il 

373 

SotMflfB  Aflil  r^".,                                       f/.,il  '|.-li 

w 

WoiQPert'-'i                                      /V  ,  i:p-."....| 

771 

• 

SHMMMKinaMAlB 

1— »twlnr»iiHCci>.   taMI-MNrmiA  

...  ..  UMii»«»  iCiy.  UtmiltWhlllM  

■a  1 1 1 1  ■«                                  iltit  III 

 ^  

Ml 

aa 

 or 

m 

ramrsoFiwAK 

UlaBia.  WnFMM/riuTaM 

mk 

« 

MMMSSOFIWAK 
aa..^<^.».ifc.fc.a  .i.  laRciii 

aas 

070 

PnStNTATION  SOFTWAK 

1  D  VISIONS                                                      St.^i:^.i-1  r,i.it.Ni  s'Qr  Wridf 

A..  «• 

Mil  to^^:*1                                                    Pij.v."  Pr.iril 

448  44D 

X\ 

ftOWCHABTING 

■■.iMi...  S     iVMi                                                  (lOrt  CI  .ii'iri.  ! 

U7 

Mm...  

wwauwi  iwiwwE  _ 

M  m 

at  

 •maflli*      -.  lkinal««MMi..  .. 

 m 

w  

M  

 m 

W  

f^fTHiWr*'!"'  "T'    .  __.  ,  CA-TflMar 

 mm 

OB  

DMaMomiTKlmriovHinc    PROCOMMPVitliirWMHi 

i — ™—  w 

SO  

Dfltrma  Trchnoh>9v   W*vOOSfMPHO   

_  ..m 

073  

Hewtea  Packard  New  WM                    New  Wave  loc  Wmdam  

  Lotus  Dcvelopmeni  Coif. .           „     ....    Lotus  1  2  3  tor  WndMW..,,. 

 in 

   Ml 

 JHW 

»3   

 MKotalflc            ......^                 WnyJows  So»twire  

1S4  

  MattiSoftlnc    MatftCtdSO   

   427 

MicrDCDiT)                                        Carton  Copy 

244 

m   

Mcrograti                                        WnJows  Oiaw 

IM  I8S 

  hhcroHft  WonllofWndDWf  

  C2-C4J11 

TK 

•                                    "   ■                                                DaMtltAiM   IM-UB 

m  

 m 

m  

.  MMmMMml—  Mat  (Mat           .  .. 

 M 

m 

 ...411 

■m 

IM                                                                 ftftnm.  In.  taf«lMM 

Mi 

POINT  OF  SA1.E  samwME 

„  Alt 

OK 

MTAGOMPMISION  S0F1WARI 

A*!*^                                        <;,ip..';i^,.  70   

  m 

BS   

Intayalad  liilllliaiiiai  Tichlilii>   xitnDfvtt   

 m 

m—   

  ..  mWAK                                       PKZIP  PKUt  .. 

  aa 

■I 

OKAMZATMNAL  CMAKT  SOFTWAM 

■mMmUm  „      ..                                    Oio  Plii^tiuWHlitaM. 

■aa 

m —  

ANn-VWUSSOFIWARE 
Canlral  Poira  Sottwara  AnaVaua  

 ■ 

ai   

 MliGeaeiauxi  -  UnniciiaUe ..-   

 -.—JIT 

m 

Ti  I'Tim  II         ^^^^^^^^^^fij^iirr tiiTi m i • 

  an 

910  PC  MAGAZINE  AUGUST  1992 


Product 

OBKMUnPkTilKIMNES 


w  

-  aOOMlMloMKa- 

m 

 ■ 

m     

 ai 

«i  

1* 

  Tanlacia*  

HI 

tn  

  MilMlMM  

 ai 

HA 

on  

  M>  

 .m 

ai.. 

«A 

so    „   

.    Acma  CompuMn.  lr)C        , ,  , , 

A.>a.m 

 II 

w  . 

AliirTwtiwilD|wi —   

 IWIMat.PCl   

 SMS 

M.  

 IM 

IM  ..  -   

.-  AmiMMMIK  

* 

»  

Artnyion  Cflnvulv  PnidMti  ... 

 IWIMir 

S34.S3S 



Auitm  Cwnpuim 

 PCH  

13.17 

«IS.   ^  - 

.  Bund09C4inpiiMrPreducii...... 

 sa 

117 

.    Compaq  ConpaMrOMpMMn- 

Pr.  1  *plnfH  HHAMia 

.  .xyzm 

ma 

  PTf.i-i-i-  lA»rt   

 Mm 

nun 

• 

• 

 ConpvAMEMpftn  

 CompuAiMEjipraaaSvttaMa  . 

WW 

«.  

COMPDDVNE 

 «Hn 

Id-.    ..    _  ..  . 

Computef  Discount  Wscetioutc 

■K 

riiiMiai  riifcaiiMiil 

aa                            r                                              «  ■  ' 

BO  

....  MOnpaMrOaipinim  

 CM 

029... 

-    Doll  Computw  CorporahOfi 

 M 

033   

OtII  Computer  Corporation 

Del  CompaliMes  a  Nolebooha 

 WW 

oa    

 DnftiopOna  From  01901 . 

  .  oaPC]2)sx.}iisi.i2gsx  

in  . 

.~  HnliLli  idliHalBC. 

  E^PCa  

 aMN 

w  

fi  iiiU'ii  Afltttftr^ 

 m 

Epson   ...1.,,,.  

m 

.  EpaonNolabcoka  

 w 



fll  ^llil'li 

sn 

 IWi  1   

  -  m 

032   

fA^Liuirm  

 ICO   

 11MI1 

FAsniicm  ._ 

_  .              Kla .  . 

aaaM.                      '  ■«  '                     aa.  m  .   a...  ..  ut 

 4k«i 

...  .  .347.3SO 

• 

SO-i43 

a 

IB.    

*i  r  1  |TB"|I1I  1 

 m 

...  UHntrmwi.iac... 

n 

lAraaComfUMrSvMlnit  

 -.  T-SanaiNoMiielL  

ISl 

OM.  

HMMltCoaipiilaiWoAs 

 PCi  -  .„, 

UG 

m  

WECTacMiolo|«i.lac  

 SX2SI  

it  29 

NortiQM  Can|iillf%IMM..- 

295^299 

m...  ,  ,  _  

PaokWaaalPlnM  

 PCS  

U9 

a 

Kt.  

 IIMII 

w.  

_.  KIMO               .  .- 

M  

 KlCuVM  _ 

fn.    

 MM 

in   

...  Sawaenvan   _ 

IM«l*l 

 m 

on  ._    ..  ,_. 

 SOfTtOCnmpalwi  

  N't  

 no 

IS 

 w 

M   

m  ...  _.-  .   

o«  

...  TanQAnlCaMifailiit  Inc. 

 M4M 

»  

.  Tatamad    

IC«_.  -1,1 

 aHM 

»   

S54 

m   

.  TMhAaAfitaiM^ 

  nnsi   

175.17I 

iO  

  masx 

_  ..177 

   wasnc 

 jmm 

in 

»n 

m  .,_  

"«»«•-   

.  ti  iiiiiii   

■1.   

USAHai  ...   

rm^fuiaai.   ., 



 M 

2a«0iD«li?|— in _..„.._  

111111B1111  otikiHiPrp 

 awa 

zn  

PCa  

— aHa 

00»  -- 

—  fi  mill 

 M 

151  

ZaaalnumMional 

ZooiNoMiMt 

  X 

<m 

Zeas  Intamalional 

Zeos  Coloi  Nolabook 

 ...3H7 

036 

2iHis  Imantaiional 

 Canpaablat   ... 

 mti 

06C 

PlMt- 

 a 

^uos  Intamalional   - 

ZaaaMataM 

 WW 

nsTO  

.  ZaflaMamiMMl.  — 

  IM 

 w 

TiailaliMMiail 

m.  

1 

WOTMMB 

 ai 

■aMaaSaOam 

Ml 

255 

PBOGRAMMtllS  TOOIS  IHIUTIES 

R    ,.   :  |.  .  1  .■  n  ,1                             1  '  , .  1 . 

«0l_  

  M 

m   

-tm  ._   

..  —  Hill  ruin  >!■  ...  

 4n 

Oli  

lATnli  

 sm 

m  

m  

...  IMtWilw  

 m 

m  

...  SawMi.i 

_         nioMf  uin<«....  

1  M 

Copyrighted  material 


Advertisers'  Index 
PRODUCTS 


Reader 
Service 


No. 

Company 

Product 

Page 

SOUMOMINmZEM 
•    -  '  'riMiiiN 

111  

NMIt 

 ASP  Conw*it»i  Produdi  

  DifliUi  Equ^ntM  C«f»   

K 

  .  a 

 4M. 

IB 

„...   DigM  Producu   

  m 

m 

,.  

DKOfwniAtttiPraMr.. 

.  _      .„  a? 

m 

m   . 

.    ...  HMMP>dwlPii«ii«l6n« 

L«MrPTVil«f   -  — _________ 

HPPwnMXLaOD    

  -...71 

  43 

SI-... 

m —  - 

EcOMi-t-ti  LMtr  Pnnwr   ,  ,  

     4a 

an  

OK-- 

1  —           LnMit  InHfiMbSfiil  -  -  

Dot  Matru  Prvrttn   

UMf  Pnnltf*  .  —  .■„■„... 

 lu-m 

  3a 

IIJ 

wH:tiiiiiiuiDm.i«c    ...  .   

Tjikwm^                   ,  ,  

._   a 

m 

LMffPrMlw   

 j»3a 

in 

M 

 fMMMMCCQMlASllflMlC*   

...  PCinKUgn     

LtM*  PmUr   

  m 

  ...  44) 

Ml 

QMS  .                -     —  ...  _  . 

  H« 

a  

 QMS     

QMSPStraO  

 I4« 

m 

.  Pwttn   — ,  .  . 

 «l»OI 

m  

McniL«MfPm«r  .                ...  . 

  .XI 

mo 

fOHTCMTMCn 

rWv<W  Pnwbirtt                                                 Pnni  Dararlru 

Oil  

WOmSTATIOMS 

  ij-i; 

m — 

MTA  COMnKSSKM  HAMMIAM 

lAl^rvM^  IjiJamuWia  T*^hAAlrw«tf                   TVfk  fk^M* 

_,      494(1 

111   

nUNTUACCiSSOIKS 

a 

J13 

m 

PrWif  Sfwnng  Dcwct    

4a 

m 

-  mmttv  PicUrd  Hi^wnt  Bwup  

HPPamUtiXlSaO 

 ...  43 

m 

HI 

  iMwmMlir  ... 

-  Uveal  C«nntc«on  . 

Wtn  Port  Productl  

logcal  PrMif  Shwni—   - 

 4a 

   .  340 

ai  

 lAcraSokmni   

TapaBacluQ    

   143 

 fK*C  D«»  Productl 

Pio  Tract'   

  to 

m  

MSMRBOUmONPI 

    LiMnilMlM  , 

MNTBIBOAIDS 

Win  Pnnt  Ptoductt   ^   

  4a 

in  . 

MULTHIKIM 

_.        .  .  m 

  **--'-  Vmw 

AuAaPmi     

   4&t 

M 

POKTMUW  coMnnw 

UMiTMllBM-lheMrrfe                       TIm  RaniMi  MR  MflilHaft 

  Ill 

IK 

  ....  J 

m 

 Amm  Cmvuimi   - 

NMalMMh> 

in? 

m.  .  . 

   —  

Noiaboot  

  3D 

m 

 Crtsm. 

Uptom    —  

  . .  a 

XB  

COM*W|C«fn|Mlti  Coqwrrton 

PCi.  uptops.  OmMopi   —  

_ —  —  jsyzn 

m  

• 

—  CM««|tein(wl»rC«rponkan  

PCi.UptDpi.LANt     

....  .3D4-1K 

• 

CompwwM  SysMm   

CivnfnMdd  Syttems 

   mm 

 4ai'4ac 

• 

  CaMpMCaptMl    . 

CompuAdd  Ej^trtss  SytlMM  —  

Nottbookt 

 lono; 

CQMPUOVNI  — ..  .   

I4S-I47 

m 

CwpMv  (Mkmhi  VltaralHMt 

MonitDn  La^jtops.  Modems 
PonaWas 

M»MI 

• 

SI] 

• 

laptop}   

 513 

■1 

,  ,   ,   ,  rUNrM>fi.MrrArpnraMM 

M  CompMtat  a  NoMoate  .  - 

 cwa 

-  »n 

«... 

M  

  OtMCmr^Corvtnmn  ... 

 ■  OnMopDnctFnmOiaMl  

(Mi  CoitiftMUtt  A  NoMfeMto  — . 

DCCjaOPNgnbut  _ 

i»ia 

  ..441449 

m. 

...  OeldiCimpiMn             _  _   

in 

m — 

• 

._     -    -  EPSTvdnolDVM  -  -    

fpMM    

C(>iwnUlI.«MIMv  

CtunNoHtoota                      ...  ... 

m 

• 

-:-  ifci  - 

m 

ai 

• 
• 

m  

Ijflopt   

NoHMotl    

NuMNNtf  _   

ToiinteumoiiiiNatMb  - 

  .  531 

 __-4to4«n 

 J4)  3S0 

  301 

■1. . 
• 

M 

jjitjirTiil  iliii,  , 

  U>riCQH»iilir>Wi— 

 —  lucid  CorpariHR    

MoltPwl 

TSwmNinMoll 
.   BMyBcmI  . .-  

  m 

 -  151 

  3a 

.  SUKMkImm* 

..   mm 

■ 

  NondgMtrflmpiMrSvilMi 

 a»-2a 

...   PCZOIIM  -.-    

umi   

 ana 

w 

 aHipBtcnnei  — _ — 

Lmw   

 M) 

..._1« 

■1 

m  

m  

TlTn.lMlM  — 

mm  51 

i»ia 

.  .MS 

in-ia 

N  

m  

 ■  —  TtMaAiMnct    

.  I4WSI    

TMOOm   

-  _in 
  .m-m 

M  

 .„  UMRh 

Ci  nilllii.MXOnUi  

.511413 

m  ... 

 USAta  .  

-  -    .  W>rtMCai«»i«>ii   - 

CinMMM.Ma'IMK  

laNimmiCmini 

  SK5B 

_  -    sa 

• 

01 

  ZMMDMSynm                    . ... 

/■fMAOauSrmni   _         .  . 

Nol>toob.O«UwPCi   

  Kia 

m 

,  ZMMlnumMonil  

ZmNMaliool  

..-.a 

■— ..—   Zto»  Irtmitoonal   

ZaotCaloiNcMHt 

..  .    3H1 

• 

7M.NM.lMiik                          _  ... 

.._       .  .a 
 _  la-im 

m. 

 Comp»miPtnph»r*lic  

IX 

I44MOMII 

3B 

ao  

^  biM  CorporMon    _  

F»  Mgdffli  ..   

.  .....   4a 

M   .  . 

.   XSoA 

PxwWMtl- 

 miB 

W  

CO-PHOCESSORS 
i  1*  ■III  1  < II  iwfm                      m ^ V r>wi 

.j»2a 

■1.- 

   OipraiCorpMiW 

Madi  Co  Proctuw  Chpi  ~. — »- 

  in 

a 

m 

M«n  Cop'MMWi   

Wnrtilabon  UUtti  CPrMMMt  .  .. 

.  am 

m 

OrnCALPEM 

ContSymm  

PMBWU 

C««SCSISolMra            .  . 

.        .  2B 

m  

 Ktmrn  -  

SoflM*^          _  ._   

  .  m-m 

m 

MOM 

 AccMaCvniMWrCMpoMn.^  

mr 

MMOM 

so 

m  

..  OPT  

.  StPMCaclMPta      „  -  . 

•1 

ai 

H  Co  Manwry  UpgiidM 

-    _    ..  -m 

m  . 

m  

„  Kin««tDnTtclMOlofvCoi9.- 

lAIfWto   

UwfNVY 

la 

  544 

w  

lAgH-airmnM-MM 

1  .fimfi  UMmfy 

  MO 

M 

ra 

PicAcWm(Pira«Ml  . 
  &gRnOato         ....  ..... 

.  MndivUiignM   

sn 

..Ml 

_                ToMi  CflMutot  EwMB.  

14^  OiriM  UMwn  PraAvtt 

«4 

w 
w 

CMB 

 Coniputtr  UtxwY        ,,  .  ,    . ,,  ,, 

M 

CompHUf  SalKt  

rnanu 

.510 

...    .  43Mr 

Reader 


Service 


No. 

Company 

Product 

Page 

xo 

CMH>lfllWXSS(MS 

Arr.u  CivuMi  Canaanrntti                    UUi  Orda*  .   

.  ....  m 

ni 

CyraCMpofiMn           _     -  - 

Mafft  Co  ProcMsaf  CNa  

—  ao 

In  F«irt  Sirttwm,  mc   

inf..  rnini..MM 

InfocirtWlC    

sa 

as 

tnlal  <;i 

J77             ..  ... 

MMinei 

«iiii»4LiianMiOi    -  .  - 

IMC 

Daa  Madu  Product   .. 

 m 

m   .   

la  .   

294   

OWUTSJMMmm/IHWMMS 

rfuffwbtfap  fUvjte^  UfB«*tiA*i«A                        ^LvwOiV*  t  MILIUM  Hfirta^M 

...          .   010441 

ETValualrw 

to  Focu  Sytlsmv  IfK 

Mofxtoa   

In  Focus  IMOIC    

 _BI 

OM   .. 

MiAiiiiiitCompmtfWiwta 

IMOrdar,  PCi.MaaMn...  

OH  

ao  

m»\  111 Compmw Works  - 

MtMlHtfh  OaCtiQiaCS   .  .  

MonotDO           ..   „ 

Hogh  R«sotubon  tAomlort   

  00 

....   ...Ml 

20S_  

3M   

NlMO.USACoit    . 

NECTaclinolov«.liie.   

Hign  Ratolubon  Mon«Ofi 
SFGXRAomor 

   ai 

 47MIS 

294   

IM 

IMu 

•uMn  T.HlM.iMMt 

Precaoon  Color  D«ptoy 

PCi.  Hantaara  Inftti^a  Pwi^_- 

 IO.H 

..   .     .  ia.MO 

0I0-.      

SMTMCStOFnmlK 

lAUlSUMS                                          '1    1    ir     1    1  li  iWiiiiiiii 

 4H 

S«pofPro|tcl   

.  m 

ai '.  ~' 

WndOMDraw 

.  -  -  ao-Mi 

m.-    

ae  

VIDEO  ElUVMa 

ATI  Ttcrin«tov«s  Inc 

Owlivt  Ubs.  Inc   

t«OA«OS 

AnGraptacsAccalaraton   

VidaoBtactar                    . . 

 m 

 4D 

tnfocirtSvUiflvi.  Inc   „.  .  

In  focus  too  LC   

344 

104  

^.Hn  hrwilnnH 

PCiitardMrLSalMn^Bndi 

fIS.Mi 

3a  

MMUMin 

A»tlS|414MllO   . 

HMOS 

Unrada/AMtarti 

  .  JB 

35S.,-    

OPT    

SmanCacAanui  ~  . 

4a 

in   

OB   

CaiOMUNKATMMI 

OAIASPtC 

Oflttflttm  Iflc)<na409Mt  Inc 

SOnWAM 

Modular  H«fwortjn«  Systani .. 
PROCOMMPhnto'WmdMa  

01 

  401 

OainulKlaalow  

Wn^SfAXPW)  - 

 m 

as.   

oa.  

MkiIiIiic..---....-  

N0f1Dn-4.AHltWt   .   

AccounlVH)  A  WWldew  SallNM.. 

Oosa  Up    

r~rr"r~  « 

38   -  

oa. 

SitiaCorp    

Tra»#f<g  SoWwirt  ...  ,„.  

SAalONoi 
UUtMCPW) 

ao 

   ..«i 

U5ReboKt.lnc  

Blast 

  .    _  m 

143  

Unw»Ml  Dm  SyslMM  .„  

XSaM 

ConwnufMcaaon  SofaMore  —   

Paoar  Woffcs                   .  . 

v» 

at   - 

lOCALAKANH 

Arndt....   

lANMc   

_    _  .-    .jn 

'n  11  "ir  I'n  1 1 

  m 

iiC~''^     ~. """" 

ASf  Clf<irl*n<icli  

AlbClMMIt..  -  

JaiWav 

.  ■ 

m  

PTTWAHifOfciiiiW 

.  00 

IB    

3B     . 

Campa^  CoiNpuMf  CorporMon 
Caaipaa  Campuitf  Conwraoon 

PCs.  taiiawi.  Omtam  —  

PC-s.lapla«a.UUili —  

 aua 

 a»ai 

ia_  .    

CONNBVCRTS 

  « 

in...  

OATASF^^ 

fttodrfai  NaiaMlni  ^falaai 

_B 

flB._  

flancoM  CoiparMan  

KadM  Tadmatajf  _   .... 

LasarPfMar — 

ao 

a 

 ao 

UMMCoivuur.lflc   

UNMCownf.Inc  

.  NaMANaiMara^UMMDc  

  BO 

3B..  ._.    

-  UMiTLMNaaMa...   _. 

ai 

3a-  ..„.   

LANM  CoovuUf.  M  

 IB 

ia 

054 

MiiOlTackSiMM    . 

OMtn         ...   ... 

Cornmcaaora  Sifciwi  

Tofcoo  Knq  Productt  

B 

 Bl 

ao 

3a  

Ho««  Eltclranci  

S4UCo>ii    .                          .  . 

V4toS«««cn.  SirtMm—  ... 
S«La  ION«          .  ......  ... 

  B 

SB 

ao   

riNmi  Conrad  CwvonOOO  

Tokon  Rnt  Prmluctl  — 

  as 

in  

Tn-Slw  Cdmpidai  ..^..._-„__— 
2an4li  OMa  SviMra   _   

LAN   _ .... 

Wotaboota.  OsilMa  PCa  . 

»ii 

 at4s 

2n~~.i.'.zr  Z' 

Zwflfi  Oau  SvUMn  

Noiaboaks.  Mad  (Mar.  PCs 

m   -  

AnclMiMta 

tMUMS 

UTRAt  tor  Wndom   „ 

 a 

m   

IB..—    - 

IB     

MODEM 

AniPanOim  _    

Ca«pul*f  ONcoufdWmOiWt  

CoMpuitf  Ptfvtwiiii  Inc  

S 

CamftpartSraSarmMadaai  

MaMBTL  l^iapc  MadaaH 
HAHMaai 

HO 

_          _  m 

IB 

a«_       .  ■  _..  - 
IB   „ 

Di^sm  Svtww  Inc  

ETVMflM  

■MkladiSntina  

Bl 
B 

8D~I.~IZ..~-ZI 

ftif  f  1  Ct   

Uawaraal  Data  Syataaia  

u-nf-Uf-iM.      .   _  .,  . 

  a> 

 a* 

BMUUTORMOTOCOL  coffvonaa 

PkAc  0«la  PrDduca                               P'oTr»c»t           .  -  „ 

QMS  Prnductt                               7S  m  One)  kv  Daafaat 

.    -  -IB 

111   

PCMPMUALSMAI 

ASPCompular  Products 

HNGDEMCi 

J^Way  -             ,     ,  . 

  a 

90  - 

Bultilo  Products         ..-  - 

Pnniaf  Slwnng  SslllW  

 ra 

00  

IB   - 

l>gaai  Products  _..    

OiassatiMs  Compular  tadKto-.  - 

C'—  n.,»rtn.   

PrvKBf  Shann^  OaVIM  

SB 

«i 

1>1„,_   

2B..   

liiycal  Connocion   . 

Rota  Etoctmcs.   - 

LoQcal  Prvittr  Shannt   

VrtooSMMctv  SanvViaw 

IB 

 B 

371     

040-                 .  . 

SMI 

Motorola  Compulaf  Gnwp 
Tangonl  Compultr.  Irtc 

S 

S«fwrs  ,  

NaSanwi  

«a 

 MMB 

m  -. 

Tn-Slar  Compute* 

^tftn  

 -B-ll 

nMIl  COM 

lAcnKsm 

ntvm 

CarbonCapy 

..   jm 

IB...  ..~~r 

OB   

143  -    

luUb  TtcH  Syttana  

Morton  Umbail    

XSo«     

,  Midanaaoii.  Wuta  

OaarUp  

  M 

117 

MTACMnHDWI 

3M  Oatt  Sioragt  Pn»d«cli   

rumodn 

Oau  Storage  ProAcB 

W 

19 

J77 

BASICorp   

Sony  Flocor4ng  IhlMfea   -   

Oqktoat   

Data  MadM  Product  _ 

  4B 

.m 

223 

Tspos  ..     

.-   -  -IB-IB 

040 

MMMTBU 

iMZ 

K/2      .    _  -  

  .  ..  .130.127 

OB   

PC  Pdwar  A  Coohng  . 

ECTWI  

Pmnc  PrstdCMn  — — . 

M 

COD  ... 

K  PoMMr  A  Caahno   

Poww  SnoBtos    ..  „ 

•1 

3B  

flit 

Kneearn 

MooSaMMM..     

tta^  fl«i  a  Mill  ■ 

.  Tigdlliriiiy   

lElvkar 

  .   ._  .Ml 

006 

1MMMfi/Sa 

IBM  Corporoaoit 

MMB 

PM     ...  . 

...     -   IBID 

AUGUST  1992  PC  MAGAZINE  611 

Co[-.,, ..... 


Advertisers'  Index 
PRODUCTS 


Reader 
Service 

No.               Company  Product 

Ml                               Accm  CompuHi  ConpoflMS  MM  OiM« 

^                               Acnw  C«mc«MfV  tnc  AomPC'S 

M  Artn9(anCon«<Mf  PratfMcn  IM0>4«( 

  AamConviMn  ~   IWOrtw  — 

 ttHotCmmirntn    Mi*Ort«  .. 

M  CISct   -   VmtMv 

*                                CmvuAM  CompMMSvUi 

•  Coff«uAdd  ConpiaddSviMmi 

*  CwjulMlMtnu  CompuAdd  EjyrMi  Symiw — 

■1  CdMpudawcs       -.-   IWOrtaProdMctt   

M  ConpiicHroci    UltMirnML.   

m  COMIWrW   MMOiDv   

m  COMPUOYNE   MMOiOer   

M  CanpunbMy  MMOrdet  

«#  .  CMivuHrDiK«inlWir»tiouM  Hanl«w«.S<illw««AilflWill. 

Ml^                                Cnopultr  SalM  PrDlfUianal  MadOrdct  

M  CmMt  MjdOtaw   

•  OtamoM  IMOlMf   

1  DtfConpwIwCwporMmi  Mi  CofnpMUo  &  NatifeMli„ 

■I  (M  C««i<ouU(  Corporvum  M  C«rnp«DM«    

M  -  MIConputwCofpotMNn    Prt  Compwdlw  ft  NMIimM- 

m  OHSnOrw      limOnl«Piod»ctJ 

W  Dint«  OocotfN  S«fMm   U«IOrd*i   

m  EdoiTfdinilstT.  W    Ug«rCi   

m  IK  Itd«iolo»M     Coiii|>nM<,MM(Ml>  

ai  nviiMrtm    MMOmtt  

m—  HSnmCKI   MMOnm   

Wm  Fm SMn« (MtflMaiNl    MMOrdtr  

•  Guiiii  2D00   — 

•  cwKwi  ant  „ — 

■I  HCoMMwyUniMH  

•  Hvd  Oina  MMnonm  ...  MHOrttf-- 

■                               hnign  Cotnfiultrt    .„  „  ,   MwlOfMt.  SyflSH.- 

*  htiiaWSflftwift   -„    MulOfdef,  S 

HI  LATradt   -~    MnlOrdtt 

m  lANmCoiWM.Ine.—   HmMtmtP 

m  MKrofiu     IMOfdif   

a   McroWanhMm  lie  .   Mad  Order  

m  MidiimCTOimrWIHi    M«dOrt.r   

•  Nof«i«aMC«inpiiUf$vllMi   M*dOrd«r  

Ml  PacdKWMlPvidHt    MadOrdtr  

•  PtSrM         .-     UMOrdtr   

•  KCaawcton   MMOrdtr   .  

M  IC2MH   HddOrder  —  

M  KtrntHm   M«lOrdtrPn«|yell  

m  Ktr  ii  I    Ki   

M   »»irO»(.»IWCI  M«lOrd«   

M   SOmOC<»«l«<«»  UtolOrddr  

m  SoUMraAdd-OM    M«10.««r   

HI-  SBnMCoiipim     .    -  M«IOrd»r    

■I  SnMCaiWWI  MMOnMr   

Ml  TintmCaiKuHr.liK  MadOrd«.PCs.HdS««n. 

ai  TUnan  HMOrdir 

M_  Tanu Comvuwr  EiyfdN.    MX Ordtr  Mlllllll|  PllliM'li„ 

in  Tn  Sl»f  Compurer    MadOrdtr   

 USAFltJ    MarlOrdar   

W   USAFIti     MarlOrdar   

m  VCnoi   MUOrdar   

•  2arMtf>0auSrslanit   NMalioob.  DoMf  PGl  

yt  Zanrdt  Data  SrHarM   MarfOrdar   

HI,  „  ,         ,  Inramarmrral    ContpldblaS  .   

in  Zaoi  Inlamational   ZadsNtfabook  

tn   Zaoi  Intarnational     Zaot  Cdior  NoMtaik  

M   Zaoi  Inlarnatior^al     -..  Compabtlat   

M  Zaoi  iniaowfconal  Paamop  

'  Zaoa  IrdafMdonal  Zacs  Nolaboak  

 Zaoi  Irdanudenal  Corrd(al*lai   _  

ONUNIOATAMSE 

•  ______„.  taiarKaOn.lM  On  Una  Sarxt*  

m    6t  Irdoiraaaurr  SarvKai  Gfnw   .. 

Wt  ZdlNar  M«rmKnn  S«r»»r«i  „   

leiTM&UASMC 

■I  aMCorpornon  Pi?   

COHSUTMS 

M  AM  Corperaaen  PS/3 

BOOKS 

IS  CSNNCXPEinS  ComactMyCaulot   

111  ThaCarnowarBoaaCUi  Booki    -   

m   ZD  Praia  Books  

OC*  PHOOUCTJ 

OB   Calara  Hacoflnftofl  Syitarrrt  OCB     _  

Oil   Catara  RaccyrMon  Svitami  OCB  .  

ArruPMotxjTs 

*  Appta  Cafnprdar  Appla  Prodocti  .  

*  Appto  Coorpular        ,™   Appte  Products 

*  *rT**  ''"T-^   _-   Appla  Prodrrcta   -.— 

M  »(odrariifl«iaprc«.IIK  MaOanaical  SaUMn  

■wfniMwus 

1li|   „   klM  Corporabon  Fa«M«lam  

HI   -  Mrcro  Sofenoni  Tape  Backup  

OacaiMMCnHGCOWKCTKM 

M  Accaai  Cawpaiir  Cwappiididi   UarfOrdar   

W  Aiwr  TaOiiiplP9«  Mai  Ordar.  PCs  

m  —  ll«ipSl(i«a«alA»  Uii«<ade/Add-l«mi»  

■I  <i>p|HBCaiiinllifn*iL>   MadOrdar  

m  laldi  I  Corapiaar  Prodpca  Coowauas.  Ma<Oi*f  

M  CpnpKMircl  Mat  Ordar  ProdMH  

3II  Ca■<lpaubdl^  MidOra«r    

Hl^  CMnpalpr  Oncoum  Wardlwwaa   -        Maa  Ord«r   

3M  Ciwm    Mai  Ordpr,  Sman.  __ 

•  OMWM   Laplopi.PoruWat,MadOrtir.. 

m  OMIUMM  Mai  Ordor  ProdlKIS.   

   DuMaOlIcaMtaaMII  MadOrdv    

m    -  [TValalHl    MaaOrdor   ____ 

S  FASTMICXO     ..  MadOrdar.PCl  

maa   F««Soi«ctlnani«tdrt    Mad  order,  Manci»  

ai                             WCdMidiinUpiiUdd   Mamoiy.Ma'Oi*! 

•   MdldOnnalllli   MM*   Mad  Ordor.  Hard  Onwi  

*  hwgMCaaipMMa   MadOrdar.  SyHama  

•  haiyW  TaH  I  111    Mad  Ordar.  SoIMn   

m  lAIrd*  Marl  Ordor.  Manwy 

Ml                             PiCdic  Wa««  IPa>s«ial  Mai  Ordar  Mamny.  PCS 

m                                PTlMMora  Marl  Ordar  ProdiiOl 

■C  PCaCenniaal    PC* 

M  SaWBoclrom  MarlOrdar   

mt  SOFTHlCaawaan  PCvMadOrdar  

Sn  SolMr<Ad»<lra  MadOrdar   

Nl   SMridardCompHlar   Mai  Ordor.  SvlttPI.  

at  SmpoCpmpectn   MalOrdar   

M  lantan  CompMlor.  M.   Marl  Ordar.  PCl.  R 

m   TMiart    Mai  Ordar,  PCl   

ai  TprmCoapulKEipml   MalOrDorMdiiwyPnddCH. 

m   nip  Copwolot  Boot  OM   BooOs   

MB   USARoi    Compooploi,  Mai  Ordor  

(D    USARpi   -    CorriaoMai,  Mai  Ordor  

ai  Voitul>iipiaan  <«SlNolol««*Camp<ila> — 

NineiiMirii«nifiiiiiKiii««>wiiKEm*gnioouaiwoB(pp|p5n 

612  PC  MAGAZINE  AUGUST  1992 


Page 


_- a 


.  IB 

.mill 
_  idni; 

..■Mil 

a> 

,  MO.MI 
lis 
510 
513 

cva 

I0-70 

.  ISI-IO 


511 
i»5M 
5« 


so 

S^SO) 
.  SM-SOS 

. ..  v 
«tt 
(It 

.  jstxa 
at 

^mm 

....  SB 
.  IlS-Jll 

i»m 
si; 

SOMOI 

SS6 
511 
S« 
5» 
5*517 
.  51*515 
SI  SO 
SW 
10-11 
,51152) 
_..SJ»-5» 
„,,  »» 

.  m-HB 

...  2HJ 
35 

.  J^V 
.-  »-S1 
V 

1»I3I 

137 


S»XB 
(U 


3« 
3«5 


_J1 

-a 


_  S1I 

 SB 


-S10 
513 


...swseo 

541 

.  553 

_5asa 

-  SBI^S07 

.  sn-se 
im 

SB 
547 


555 
511 
540 

555 
..,S»SI7 
..514515 
.  9D  5U 
_  S64 

 SSI 

-JDSZ) 
514^ 


CbmirigUp 


50-MHz  486  DX2  PCs 

Word  is  out  on  the  PC  street  that  there's  a  50-MHz  486  machine 
within  your  reach. The  speed-doubhng  technology  of  Intel's  new 
486DX2  microprocessor  promises  to  give  you 
the  high  performance  of  the  .SO-MHz  486DX 
at  25-MHz  prices.  But 
does  it  deliver?  PC  Maga- 
zine Labs  tests  61  50-MHz 
486DX2-based  systems, 
including  offerings  from 
ALR,  Amkly,  AST,  Austin, 
Compaq,  Dell,  Gateway 
2000,  IBM,  Micro  Express, 
NCR,  NEC,  Northgate, 
Tandy,  and  Zeos. 


Monitoring  Software 

When  something  go^s  wrong  with  your  network  server,  it  can 
take  hours  to  figure  out  what  went  wrong,  when  the  failure  oc- 
curred, and  why.  PC  Magazine's  networking  team  looks  at 
server  monitoring  software  that  helps  predict  breakdowns  by  al- 
lowing network  administrators  to  set  thresholds  for  CPU  and 
disk  utilization,  for  dirty  cache  buffers,  and  for  other  vital  server 
statistics.  We  will  examine  the  packages'  analytical  and  report- 
ing capabilities,  as  well  as  their  interfaces  and  alarm  systems. 


SQL  Servers 


SQL  (structured  query  language)  was  once  available  only  to 
users  of  hulking  mainframes.  But  now  that  the  power  of  a  main- 
frame can  fit  on  your  desktop,  you  too  can  use  this  simple  yet 
powerful  engine  for  your  most  complex  databases.  A  SQL  da- 
tabase can  give  users  strikingly  quick  access  to  huge  data  flies 
over  a  PC-based  network.  Our  applications  development  team, 
in  the  first  article  of  a  two-part  series  on  SQL,  describes  when 
SQL  is  a  good  choice  for  your  business  and  looks  at  the  avail- 
able engines  (or  "back  ends")  for  SQL  servers. 


Utilities 


Wouldn't  it  be  nice  if  you  could  run  a  program  using  your 
LAN  server's  CPU  instead  of  your  own?  Next  issue's  utility, 
REDD.SYS,  lets  you  do  this  and  more.  A  remote  executable 
device  driver,  REDD  lets  you  execute  programs  on  DOS-based 
LANs  just  as  if  you  had  entered  their  commands  from  the  server 
keyboard.  Now  you  can  execute  applications  that  access  large 
amounts  of  data  on  the  machine  where  the  data  is  located,  re- 
ducing overall  demand  on  the  LAN;  you  can  run  one  applica- 
tion on  your  machine  while  you  execute  another  on  the  server, 
and  you  can  run  your  programs  on  the  fastest  machine  available. 
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Instant  Recall  Version  2.0 

Chronologic  Corp 

546 

1  USt  IIIM  1  ^^WM  A 

Toshiba  America 

251 

191 

CorelDRAW.  Version  30 

Corel  Corp. 

ID 

Infnrmahnn  ^i/cTsmc  Inr 
iMiuiiiiouuii  oyAiciiid  111^. 

427 

Procomm  Plus  for  Windows, 

Oatastorm  Technologies 

475 

Toshiba  Amenca 

306 

Version  1.0 

Inc. 

Information  Systems  Inc. 

406 

FrameMaker  3.0  for  Windows 

Frame  Technology  Corp. 

61 

475 

Toshiba  T64aOOXC 

Toshiba  America 

308 

404 

Ami  Pro.  Version  30 

Lotus  Development  Corp. 

61 

Information  Systems  Inc. 

426 

PowerPoint.  Version  30 

Micrt)sqft  Corp. 

475 

Toshiba  TG4aOSXC 

Toshiba  Amenca 
Information  Systerra  Inc. 

300 

416 

ReachOut  Network.  Version 
30 

Ocean  Isle  Software 

DV 

560 

Trensource  Venrion  386SX/20 

T  ran  source  Computers 

262 

403 

Instant  Answers 

Reference  Software 

58 

435 

Twinhead  Slimnote  4860X/33 

Twinhead  Corp 

49 

Intemabonal 

413 

DecsionMate488SLC 

Wyse  Technology 

66 

456 

Derive  A  Mathematical 

Soft  Warehouse  Inc 

414 

Assistant.  Version  21 

The  Norton  Desktop  lor  DOS. 

Version  1.0 

GRAPHICS 

429 

Symantec  Corp. 

50 

478 

Autodesk  Animator  Pro. 

Autodesk  tnc. 

452 

Synergy,  Version  1.0 

Synapps  Software  Inc. 

52 

Version  1.0 

425 

Outside  In  for  Windows. 

Systems  Compahbility 

57 

478 

Autodesk  MulbMedia 

Autodesk  Inc. 

452 

Version  1.0 

Corp. 

Explorer,  Version  1.0 

457 

Maple  V.  Version  11 

Waterloo  Maple  Sofhware 

419 

473 

Deluxe  Paint  Animation. 
Version  1 0 

Electronic  Arts  Inc. 

463 

458 

Methemabca  for  DOS, 
Version  2.0 

Wolfram  Research  Inc. 

42S 

477 

Animabon  Works  Interacbve, 
Version  1il2 

Gold  Disk  Inc. 

447 

459 

Mathemabca  for  Wirrdows. 
Version  20 

Wolfram  Research  Inc. 

42S 

476 

Actionl,  Version  1.01 

Macromedia 

440 

408 

WordPerfect  for  Windows. 

WordPerfect  Corp 

S2 

480 

PC  Animate  Plus.  Version  20 

Presidio  Software  Inc. 

486 

Version  5.1  Merim  release) 

402 

Correct  Series 

WordStar  International 

58 

HARDWARE 

Inc 

410 

Video  Blester 

Creative  Labs  Inc 

66 

TOOUOTS 

418 

Fahrenhert  1280° 

Orchid  Technology 

68 

411 

PMO-650 

Pinnacle  Micro 

66 

451 

Windows  Control  Palette. 

Blaise  Computing 

77 

417 

ColorWorks  SX 

ProxNTia  Corp. 

68 

Version  1.1 

SOLUTIONS 


Advisor  

 Looking  for  a  laptop  with  a  huilt-m  CO-ROM  drive  

Advisor  

 Options  for  keeping  a  PC  around  longer           

Advisor  

..  Directing  a  PRINTSCREEN  command  to  a  file  inttMdafllnpfinllc.   .-  .         

Advisor  

Tutor   

„  What  to  do  with  the  PCs  you  no  longer  need  

....  Using  UMBFIlfS  with  QEMM-386  and  386Max.  .„  .„   

Tutor  _.„ 

 Delebng  files  when  they  have  spaces  in  tfieir  names.    

Tutor  

 The  role  of  the  DOS  CLOCKl  device  dnver  _   

Tutor  

 Understanding  the  EXE2BIN  utkty       

User-io-User .. 
User-to-User .. 


.  Copying  a  disk's  contents  and  volume  label  to  another  disk.   

.  A  batch  file  that  will  prune  entire  branches  from  your  directory  tree... 


SI1 
Sit 
Sll 

sti 

Sll 

sn 

SIS 
Sll 

sn 

SZ7 

sz; 


User-to-User  The  last  word  on  eliminating  the  Microsoft  logo  from  Windows'  startup  screen    S27 

Spreadsheets  Create  Program  Manager  icons  lor  your  files  from  withm  Excel    „   SJ7 

The  Working  Word  Include  a  section  with  different  fonnatting  in  your  WordPerfect  documents   .   S43 

The  Working  Word  Pnnling  foreign-language  characters  in  Microsoft  Word    S43 

Connectivity  A  product  that  lets  you  connect  a  Macintosh  network  to  a  LANtastic  system.     S6l 

Connectivity  „...__...„  Maintaining  die  knk  behmen  pnnters  and  queues     S51 

Connectivity   Conducting  meetings  over  your  LAN    SI 

Connectivity  Managing  file  space  on  a  server       „.    SSI 

Connectivity   Getting  modem-capable  credit  card  ptiones  to  work.        551 

PC  MagNet   Explanations  for  the  puolmg  abbreviabons  you  sometimes  see  an.|in«.    SR 


UbMes .. 


Lab  Notes  

Environments   

Power  Programnng  . 

Databases   

Databases   


PROGRAMMING 

.  Save  mulbple  items  to  die  Ckpboard  with  CUPSTAC  

.  Accessing  the  Windows  API  from  the  DOS  box,  pan  1.. 

.  Buffered  input  and  output  of  MIDI  short  messages  

.  The  Windows  3  IToolHelp  DLL.  peril 


.  Why  Clipper  memo  files  grow  so  large,  and  how  Flexfile  can  help. . 
.  Converting  numbera  from  one  redix  to  another  using  C  and  C  -i-  -f .... 


(79 
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Now '4.95  StopsTheQod 
QiOctBO  GEnie  Services. 


Now  enjoy  unlimiled  non- 
prime  time  usage  of  over  10() 
popular  CiEnie  Service  features. 
For  just  $4.95  a  month.*  You  get 
everything  from  electn)nit  mail  to 
exciting  games  and  bulletin 
boards.  Nolx)dy  else  gives  you  so 
much  for  so  little. 

Plus  enjoy  access  to  software 
libraries,  computer  bulletin 
boards,  multi- player  games  and 
more  for  just  $6  per  non- prime 
hour  for  all  baud  rates  up  to 
2400.  And  with  GEnie  there's  no 
sign-up  fee. 


JUSIV 


Moneyback  guarantee 

Sign  up  now.  If  you're  not 
satisfied  after  using 
GEnie  for  one  month, 
well  refijnd  your  $4.95. 


Sign-up  today. 

Just  follow  these  simple  steps. 

1.  Set  your  communication  soft- 
ware for  half  duplex  (local  echo), 
up  to  2400  baud. 

2.  Dial  toll  free  1-800-638-8369. 
Up>on  connection,  enter  HHH 


3.  At  the  U#=prompt,enter 
XTX99347, WELCOME  then 
press  <RETURN>. 

4.  Have  a  major  credit  card  or 
your  checking  account  number 
ready. 

For  more  information  in 
the  VS.  or  Canada,  call 
1-800-638-9636. 


GE  Infonnation  Services 


*Auplia  uitly  in  \}S>.  Mun.-Fii,  GPM-MAM  kjcal  lime  and  all  day  SaL.  Sun.,  and  select  holidays.  Prime  time  hourly  rale  $18  up  in  240U  baud. 
Sumc  fcamm  subjecl  lu  uirchai]^  and  may  ixil  be  available  oucude  U&  Prices  and  pnxlucc  lined  as  of  Oct  I,  IWK)  sutiject  lo  change. 
Telecunununicabon  surchai^  itiay  apfily.  Guaniniee  limited  u>  one  per  cuaunner  and  applies  only  lo  6ni  monih  of  use. 
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iterial 


PRODUCTS  FOR  THE  LEISURE  SIDE  OF  PERSONAL  COMPUTING 

After  Hours 


HOME  CAD:  Design  Your  Own  Home.  EasyCAD2,  Expert  Home  Design,  Floorplan  Plus,  The  Home  Series 

MUSIC:  Miracle  Piano  Teaching  System 


NOME  CAD 

Build  Your  Dream  Home:  Five  CAD 
Paclcages  Malce  Arcjiitecture  Easy 


BY  DON  TRIVETTE 


Bhether  you're  design- 
ing your  dream  home 
or  remodeling  your 
kitchen,  a  growing 
collection  of  software 
can  make  your  job  easier  and 
perhaps  even  less  costly.  You 
can  convey  your  ideas  to  your 
builder  or  architect  and  exper- 
iment with  them  on  paper, 
rather  than  in  mortar. 

We  have  evaluated  five 
entry-level  computer-aided 
design  (CAD)  programs — 
from  Abracadata,  Autodesk 
Retail  Products,  Computer- 
Easy,  Evolution  Computing, 
and  Expert  Software — that 
help  you  get  the  job  done. 

Although  many  of  these 
programs  have  more  in  com- 
mon with  ordinary  drawing 
programs  than  with  the  pro- 
fessional CAD  packages  used 
by  architects,  building  con- 
tractors, and  engineers,  they 
do  have  special  features  to 
make  drawing  floor  plans,  ele- 
vations (side  views),  furniture, 
and  landscaping  easy.  Several 
companies  also  publish  sepa- 
rate programs  for  interiors, 
bathrooms,  kitchens,  or  land- 
scapes. 

Quality,  value,  and  ease  of 
use  vary  from  one  package  to 
the  next.  Abracadata's  $99.95 
Design  Your  Own  Home  and 
Autodesk's  $59.95  Home  se- 
ries, for  example,  are  more 
frustrating  than  other  more 
CAD-like  packages,  and  they 


are  shamefully  overpriced  for 
what  they  offer.  Computer- 
Easy's  $79.95  Floorplan  Plus 
incorporates  most  of  the  sym- 
bols you  will  need,  but  the  soft- 
ware lacks  two  important  fea- 
tures: layers  and  fills.  Expert 
Software's  Expert  Home  De- 
sign also  lacks  some  crucial 
features,  but  this  $14.95  pack- 
age is  the  one  to  buy  if  your 
needs  are  modest  and  your 
wallet  slim. 

Evolution  Computing's 
EasyCAD2,  which  comes  with 
Microsoft  Press's  book.  Learn 
CAD  Now,  is  the  most  com- 
plete package  in  the 
group.  At  $39.95,  it  is  a 
true  software  bargain. 
EasyCAD2  may  be  a  bit 
more  difficult  to  learn, 
but  the  reward  makes 
the  effort  worthwhile. 


DESI6N  YOUR  OWN  HOME 

Abracadata's  three  De- 
sign Your  Own  Home 
programs — DYOH 
Architecture,  DYOH 
Landscape,  and  DYOH 
Interiors — are  essen- 
tially identical  except 
for  the  predrawn  sym- 
bols and  fixtures. 
DYOH:  Architecture 
helps  you  develop  real- 
istic floor  plans  and  in- 
cludes predrawn  ele- 
ments such  as  doors, 
windows,  stairs,  and  fur- 
niture. DYOH:  Interi- 
ors lets  you  arrange  the 
furniture,  and  DYOH: 


Landscape  helps  you  plan 
your  yard.  Your  best  bet:  Stick 
to  the  original  Architecture 
program  and  draw  your  own 
details. 

The  DYOH:  Architecture 
module  turns  each  element 
into  an  object,  so  each  is  easy 
to  move,  rotate,  copy,  and  de- 
lete. To  move  a  wall  or  a  win- 
dow, for  instance,  you  select  it 
and  drag  it  to  a  new  location; 
to  erase  a  wall,  you  select  it  and 
press  the  delete  key. 

One  advantage  of  an  ob- 
ject-oriented drawing  pack- 
age is  the  ease  with  which  you 
can  store  predrawn  elements 
in  a  symbol  library.  Architec- 
ture's library  includes  doors, 
windows,  stairs,  electrical 
symbols,  bathroom  fixtures, 
and  furniture.  But  each  group 
contains  too  few  items.  Furni- 


/UitodMk's  Home  (bottom)  has  a  goad  Mtoctien  of 
■ymlMls,  Including  beds,  tables,  and  chairs.  Many  such 
•lanMots  are  also  In  Abracadata's  DYOHdntoriors  (top). 


ture,  for  example,  includes  a 
stove  and  a  kitchen  sink,  but 
no  refrigerator;  there's  an 
armchair  and  sofa,  but  no  bed. 
How  can  you  get  the  feeling 
for  a  bedroom's  size  without 
placing  a  bed  in  it?  You'd  have 
to  buy  DYOH:  Interiors  to  get 
those  extra  symbols.  You  can 
draw  your  own  furniture,  but 
you  can't  save  your  piano, 
dresser,  or  refrigerator  in  the 
program's  symbol  library.  In- 
stead, you  must  save  each  ele- 
ment as  a  separate  drawing 
and  then  use  a  cut-and-paste 
command  to  put  that  item  in 
your  current  plan. 

DYOH:  Architecture  of- 
fers a  wide  range  of  scales.  In 
this  package,  1  inch  can  equal 
any  size  from  1  to  1,000  feet. 
Builders  and  architects  most 
commonly  use  a  scale  of  '/i  or 
'/k  inch  equals  1  foot  (1 
inch  equals  4  or  8  feet); 
a  wide  range  can  be  con- 
venient if  not  essential. 

Unfortunately,  you 
have  to  change  the  scale 
to  magnify  a  section  of 
your  drawing;  there's  no 
separate  zoom  feature. 
It's  also  difficult  to  find 
the  distance  between 
two  points,  and  there  is 
no  function  for  calculat- 
ing area. 

DYOH:  Architec- 
ture also  lacks  a  layering 
function,  which  would 
enable  you  to  view 
floors  on  top  of  each 
other.  Nor  can  you  draw 
in  color;  elements  and 
text  are  black  on  a  white 
screen.  You  can  use  dif- 
ferent fills  (such  as  solid 
lines,  bricks,  or  any  of 
several  dozen  different 
patterns)  to  help  differ- 
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entiate  windows,  walls,  and 
floors.  Color,  however,  tends 
to  be  useful  to  show  features 
like  heating,  plumbing,  and 
electrical  systems. 

Several  canned  floor  plans 
come  with  the  package,  but 
they  hardly  represent  any- 
one's idea  of  a  dream  house. 
They  may,  however,  give  you 
an  idea  of  what  you  can  do 
with  this  software. 

If  you  purchase  this  pack- 
age, look  for  Version  3.5. 
Abracadata  has  repaired  the 
bugs  found  in  Version  3.02. 

Design  Your  Own  Home: 
Architecture,  599. 95. 
Requires:  640K  RAM,  DOS 
2.1  or  later;  mouse 
recommended.  Abracadata, 
P.O.  Box 2440,  Eugene,  OR 
97402;  503-342-3030,  800- 
451-4871;  fax,  503-683-1925. 
Circle  481  on  reader  service  card 

EXPERT  HOME  DESIGN 

At  $14.95,  Expert  Home  De- 
sign is  your  best  CAD  buy — 
though  you  may  choke  when 
you  see  your  tech-support 
phone  bills.  This  package  has 
a  familiar  user  interface  with 
pull-down  menus  at  the 
top  and  a  status  line  at 
the  bottom  of  the 
screen.  The  black-on- 
white  graphics  are  nota- 
bly clean  and  crisp,  and 
the  drawing  tools  are 
well  organized. 

Of  the  five  packages 
in  this  review,  only  Ex- 
pert uses  bitmapped 
graphics  rather  than 
vector  graphics  to  draw 
floor  plans.  This  tech- 
nology makes  possible  a 
very  handy  eraser  tool, 
which  can  be  used  to  whisk 
away  mistakes  and  nibble  at 
walls.  Other  tools  let  you  draw 
walls  and  windows  and  mea- 
sure distances  and  areas. 
There's  an  undo  tool,  but  it 
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never  would  undo  what  I 
needed  undone. 

Expert  Home  Design  has 
only  two  scales,  labeled  Large 
and  Small.  Neither  represents 
the  standard  construction 
scale  of  '4  inch  or  '/»  inch  to  a 
foot.  The  software's  scales  re- 
strict drawing  sizes  to  either  35 
by  75  feet  or  70  by  150  feet. 
You  cannot  switch  from  one  to 
the  other  once  you've  begun  a 
drawing.  The  scale  of  hard- 
copy output  varies  with  the 
printer  installed.  It  is  not  user- 
controllable. 

To  the  package's  credit,  the 
symbol  library  is  unusually 
complete  and  detailed;  it  in- 
cludes a  sauna,  a  pool  table, 
and  a  grand  piano.  No  boxy 
drawings,  these:  You  can  rec- 
ognize the  piano's  keyboard 
and  the  pool  table's  pockets. 
The  only  flaw  is  that  all  the  fur- 
niture is  sized  for  small-scale 
drawings.  You  can  create  and 
save  custom  symbol  libraries, 
so  you  can  draw  your  own 
large-scale  furniture. 

Although  Expert  lacks 
many  of  the  features  you 
would  want  in  a  more  CAD- 
like  package — zoom  and  pan, 
colors,  layers,  fills,  and  a  defin- 
able scale — it's  difficult  to 


Fkwrplan  Plus  has  an  excellent  user  Interface  that 
makei  It  easy  to  pan  and  zoom  to  any  area  In  the 
drawing  you  want  to  0). 


fault  a  $14.95  program  that 
does  what  it  does  well.  This 
package  has  its  price,  though. 
Tech  support,  available  only 
through  a  900  number,  costs  $5 
for  the  first  minute  and  40 


cents  for  each  additional  min- 
ute. So  much  for  the  bargain. 

Expert  Home  Design,  5/4.95. 
Requires:  640KRAM,  DOS 
2.11  or  later;  mouse 
recommended.  Expert 
Software,  P.O.  Box  143376. 
Coral  Gables,  FL  33134;  800- 
759-2562;  fax,  305-443-3255. 

Circle  482  on  reader  service  card 

FLOORPLANPLUS 

Floorplan  Plus  borrows  many 
of  its  features  from  profes- 
sional CAD  software.  Its  abil- 
ity to  use  expanded  memory  is 
handy  for  large  drawings;  sup- 
port for  a  math  coprocessor 
speeds  up  certain  functions. 

Floorplan  has  an  excellent 
user  interface.  Commands  are 
organized  in  a  logical  and  intu- 
itive manner.  Across  the  top  of 
the  screen  are  functions  such 
as  File,  Draw,  Edit,  and  Ob- 
jects; selecting  them  brings  up 
commands  on  the  left  side  of 
the  screen.  A  status  bar  across 
the  bottom  shows  scale  (1  inch 
can  equal  4  through  630  feet) 
and  other  layout  parameters. 

Floorplan  lets  you  move 
easily  around  a  drawing.  Pan 
buttons  scroll  the  screen  up, 
down,  left,  and  right;  three 
zoom  commands  mag- 
nify any  element 
quickly.  All  CAD  pack- 
ages should  operate  this 
smoothly. 

Floorplan  lacks  some 
features,  such  as  layer- 
ing and  fill  patterns,  but 
you  might  not  miss  all  of 
them.  With  the  package, 
you  can  draw  in  16  col- 
ors, use  American  or 
metric  scales,  and  mea- 
sure lengths,  angles,  and 
areas.  Floorplan  has  a 
displayable  grid  and  can 
snap  lines  to  grid  points.  The 
Undo  command  undoes  the 
last  command. 

In  addition  to  a  line  draw- 
ing tool,  a  separate  tool  lets 
you  draw  a  wide  variety  of 


walls.  Brick  exterior,  drywall 
interior,  and  office  partition 
are  the  defaults,  but  you  can 
easily  customize  new  types  by 
thickness  and  color. 

More  than  100  symbols, 
such  as  furniture,  appliances, 
doors,  windows,  and  landscap- 
ing items,  come  with  the  soft- 
ware. You  may  create  your 
own  symbol  libraries  and  fill 
them  with  your  own  drawings. 
A  developer,  for  example, 
might  create  fire  hydrants, 
transformer  boxes,  and  street 
lamp  symbols,  while  a  decora- 
tor would  store  pianos,  book- 
shelves, and  20  types  of  tables. 
User-defined  symbol  Ubraries 
are  a  must  for  the  serious 
draftsman.  Here,  Floorplan 
Plus  has  the  other  packages 
beat. 

Floorplan  Plus, 579.95. 
Requires:  640K  RAM,  DOS 
3. 0  or  later;  mouse 
recommended. 
ComputerEasy,  414  E. 
Southern  Ave.,  Tempe,  AZ 
85282;  800-522-3279, 602-829- 
9614;  fax,  602-829-9616. 
Circle  483  on  reader  service  card 

THE  HOME  SERIES 

Autodesk  Retail  Products  has 
four  design  programs  to  help 
nonprofessionals  organize 
and  draft  their  ideas.  Home  is 
the  general-purpose  design 
package  used  to  draw  floor 
plans.  Kitchen,  Bathroom, 
and  Landscape  differ  from 
Home  only  in  their  libraries  of 
symbols.  The  Kitchen  and 
Bathroom  packages,  for  ex- 
ample, include  cabinets, 
stoves,  sinks,  and  the  appro- 
priate appliances;  Landscape 
has  detail  down  to  the  size  and 
shape  of  the  sprinkler's  spray. 

Along  the  right-hand  side 
of  the  screen,  the  Home  inter- 
face has  a  list  of  commands 
such  as  Draw,  Change,  Text, 
and  Assist  to  control  the  draft- 
ing. If  something  isn't  clear, 
you  can  press  the  Fl  key  to  pop 


different  file  formats  and  it 
doesn't  have  drivers  for  pro- 
fessional plotters  or  support 
for  digitizers,  but  few  other 
features  are  omitted.  Above 
all,  the  price  is  right.  The  book 
even  includes  a  coupon  that 
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EasyCAD2  has  a  full  range  of  drawing  tools. 

lets  users  upgrade  to  the  full 
version  of  EasyCAD2  for  $80. 

While  other  products  come 
with  manuals  and  quick-refer- 
ence cards.  Learn  CAD  Now 
is  a  400-page  reference  book 
for  EasyCAD2  software.  It  is 
also  a  beginners'  CAD  course 
and  a  good  introduction  to  the 
art  and  science  of  drafting. 

Across  the  top  of  Easy- 
CADZ's  screen  are  headings 
for  pull-down  menus  such  as 
File,  View,  Draw,  and  Edit:  a 
color  selection  palette  forms 
the  left  border.  To  draw  a  red 
line,  for  example,  you  would 
click  on  the  red  block,  click  on 
Draw,  and  then  pick  the  Line 
command.  Switching  colors 
requires  just  one  simple  step. 

Using  blue  for  water,  red 
for  gas,  orange  for  waste,  and 
brown  for  air  conditioning 
makes  utility  services  stand 
out,  but  drawings  may  quickly 
become  a  colorful  jumble. 
EasyCAD2  solves  this  prob- 


the  drawing  shows  you  a  floor 
plan  with  furniture,  but  by 
turning  off  one  layer  or  the 
other,  you  can  view  either  the 
plan  or  the  furniture.  You  can 
use  as  many  as  256  layers  to 
show  landscaping,  utilities, 
upper  floors,  and  text. 
Using  multiple  layers 
makes  drafting  easier 
and  drawings  much 
more  legible. 

Of  these  packages, 
only  EasyCAD2  has  a 
macro  language,  a  pow- 
erful feature  that  lets  the 
user  write  and  store  a  se- 
quence of  commands. 
Although  macros  can  be 
tricky  to  write,  they  are 
very  easy  to  use.  The  off- 
set macro  (included  in  the  pro- 
gram as  an  example)  moves  an 
object  a  specified  parallel  dis- 
tance. The  Move  command 
performs  the  same  operation 
but  takes  more  steps. 

Missing  from  early  releases 
of  the  book's  software  was  a 
collection  of  predrawn  sym- 
bols, but  the  latest  version  of 
Learn  CA  DNow  has  a  sample 
collection  of  240  symbols  and 
ten  macros,  courtesy  of  Atlan- 
tic Computing  Enterprises  in 
Vienna,  Virginia. 

EasyCAD2  also  excels  in 
the  type  and  scope  of  its  draw- 
ing tools.  Besides  common 
tools  like  line,  arc.  and  circle, 
there  are  box,  ellipse,  spline, 
fillet,  and  chamfer  tools.  In- 
deed, there  are  six  ways  to 
draw  a  circle:  center  and  point, 
center  and  radius,  center  and 
diameter,  three  points,  two 
points,  and  tangent  to  two  cir- 
cles. If  an  object  can  be 
drafted,  EasyCAD2  can  do  it. 


Horn  GAD 


up  a  command-sensitive  help 
screen.  There  are  no  scales  to 
set  or  grids  to  turn  on,  since 
Home  uses  a  fixed  drawing 
scale  measured  in  feet  and 
inches.  You  may,  however,  set 
a  conventional  scale  (Va  inch 
equals  1  foot,  for  example) 
when  you  print  a  drawing,  or 
you  may  opt  to  let  the  software 
fill  the  page. 

A  measuring  function  lets 
you  calculate  length,  angle, 
and  area  for  any  feature  on  the 
plans.  For  example,  to  find  the 
area  of  a  house,  just  drag  the 
crosshair  cursor  around  the 
parameter  of  the  floor  plan. 
This  feature  can  save  time 
when  you  are  trying  to  meet  a 
minimum  area  requirement  or 
estimate  cost  based  on  square 
footage. 

You  can  also  zoom  in  on 
and  out  of  any  part  of  the 
drawing  by  positioning  a  win- 
dow over  the  section  to  be 
magnified.  If  you  are  moving 
furniture  around  a  bedroom, 
for  example,  you  can  quickly 
magnify  the  bedroom  to  fill 
the  entire  screen. 

Home's  Oops  and  Redo 
commands  are  more  powerful 
than  those  found  in  many  pro- 
fessional CAD  systems.  By 
clicking  Oops  repeatedly,  you 
can  undo  the  last  23  changes 
you  made  to  a  drawing.  Not 
only  is  this  good  for  correcting 
drafting  blunders,  it  is  great 
for  trying  different  ideas. 
Swap  the  location  of  the  stove 
and  the  refrigerator,  for  exam- 
ple, and  if  you  don't  like  it. 
click  Oops  until  the  appliances 
are  back  in  their  original 
places.  Redo  is  the  reverse  of 
Oops. 

This  package  does  have  its 
shortcomings.  Like  several  of 
the  packages  in  this  review. 
Home  lacks  a  layering  func- 
tion and  the  ability  to  draw  in 
color.  Nor  does  it  have  a  fill 
feature.  Home  puts  every- 


thing it  creates  on-screen  as 
white  lines  on  a  black  screen. 

While  users  can't  save  their 
own  symbols  in  a  library,  the 
standard  symbols  are  fairly 
complete.  Windows,  for  ex- 
ample, come  in  six  sizes,  and 
kitchen  ranges  in  three. 
There's  a  wide  variety  of 
kitchen  and  bathroom 
sinks,  too.  You  can  also 
create  a  kitchen  or  bath- 
room using  the  Kitchen 
or  Bathroom  program 
and  then  import  that  file 
into  Home. 

Only  three  sample 
homes  are  included  with 
the  software,  but  users 
have  access  to  many 
more.  Home  uses  the 
same  file  format  as  Generic 
CADD,  a  popular  profes- 
sional CAD  system  for  which 
hundreds  of  stock  plans  are 
available. 


Home  Series:  Home,  S59. 95. 
Requires:  ()4()K  RAM,  DOS 
3.0  or  later,  mouse.  Autodesk 
Retail  Products,  11911  North 
Creek  Pkwy.  South,  Bothell, 
WA  9801 1;  800-228-3601, 206- 
487-2233;  fax,  206-485-0021. 

Circle  4it4  on  reader  service  card 

LEAINCADNOW 

Rarely  is  a  CAD  package  self- 
explanatory:  you  need  some 
lessons  before  you  can  create 
your  dream  home.  To  this  end. 
Evolution  Computing  and 
Microsoft  Press  have  teamed 
up  to  give  you  both  the  soft- 
ware and  the  knowledge  you 
need.  The  book.  Learn  CAD 
Now,  includes  a  working  ver- 
sion of  the  software,  Easy- 
CAD2.  Though  you  can  buy 
the  latter  separately  for  $199, 
you  won't  be  able  to  beat  the 
bargain — or  the  tutelage — 
when  you  buy  the  book  for  just 
$39.95. 

Learn  CAD  Now's  version 
of  EasyCAD2  is  slightly  dis- 
abled but  highly  useful.  This 
version  can't  import  or  export 


lem  by  using  layers. 

Each  layer  acts  like  a  piece 
of  clear  mylar:  stacking  sev- 
eral pieces  together  shows  a 
composite  drawi  ng.  For  exam- 
ple, you  might  put  a  floor  plan 
on  the  first  layer;  on  a  second, 
you  might  draw  furniture. 
When  you  select  both  layers. 


Learn  CAD  Now,  $39.95. 
Requires:  For  EasyCAD2, 
512K  RAM,  DOS  2.1  or  later, 
mouse.  Evolution  Computing, 
437 S.  48th  St.,  #106,  Tempe, 
AZ  85281;  800-874-4028, 602- 
967-8633;  fax,  602-968-4325. 

Circle  4fl5  on  reader  service  card 

AUGUST  1V92  PC  MAGAZINE  6T7 


MUSIC 


Miracle  System  Turns  Your  PC 
Into  a  Patient  Piano  Teacher 


BY  ROBERT  KENDALL 

IB  emember  how  much 
I  you  hated  taking  piano 
lessons?  The  Miracle 
Piano  Teaching  Sys- 
tem, The  Software 
Toolworks'  $479.95  MIDI 
keyboard  and  software,  lets 
you  learn  easy  pieces  quickly, 
and  there's  no  embarrassing 
recital  to  worry  about. 

Getting  started  is  simple, 
and  you  don't  need  a  MIDI  in- 
terface. Just  connect  the  key- 
board to  your  PC's  serial  port. 
Miracle  comes  with  built-in 
speakers,  headphones,  a  sus- 
tain pedal,  and  amplifier  jacks. 
The  software  guides  you 


through  several  hundred  pro- 
gressive lessons.  A  tone  gener- 
ator plays  new  material  while 
an  on-screen  image  shows  the 
correct  keys  being  depressed. 
At  the  top  of  the  screen,  the 
music  appears  in  staff  nota- 
tion, while  a  moving  pointer 
follows  along.  You  repeat 
each  section  until  you  can  play 
the  whole  composition. 

A  Practice  Room  lets  you 
rehearse  any  of  about  100 
pieces,  and  in  the  Perfor- 
mance Hall,  a  synthesized 
ensemble  accompanies  you. 
Click  on  the  Studio  icon  and 
a  rudimentary  sequencer  lets 
you  record  your  work. 

The  Miracle  keyboard  has 


MIDI  In  and 
MIDI  Out  ports. 
By  adding  a 
MIDI  interface 
board,  you  can 
use  any  MIDI 
software.  Pass- 
port Designs' 
low-end  se- 
quencer, Trax, 
also  supports  the 
keyboard's  serial 
interface. 

With  only  49 
keys,  the  Miracle 
keyboard  is  12  keys  short  of 
most  MIDI  units.  The  synthe- 
sizer's 128  instrument  sounds 
and  sound  effects  are  medio- 
cre, and  the  keyboard  doesn't 
support  effects  such  as  pitch 
bend. 

You  won't  learn  proper 
hand  position  and  posture 
with  this  system.  It's  a  bit  weak 
on  music  theory,  and  stops  at 
the  elementary  level.  But  you 


A  patlaiit  instructor,  the  Miracle  Ptano  Teaching  System 
ghns  you  all  the  keyboard  basics. 


may  find  it  more  patient  than 
many  live  teachers.  □ 


The  Miracle  Piano  Teaching 

System,  S'/ZP.  95.  Requires: 
640K  RAM,  DOS  3.1  or  later, 
serial  port;  mouse 
recommended.  The  Software 
Toolworks,  60  Leveroni  Ct., 
Novato,  CA  94949;  41 5-883- 
3000, 800-234-3088. 

Circle  486  on  reader  service  card 


GET  NONSTOP 
SYSTEMS 
INFORMATION 


AND  2 
DISKS  - 


PS/2s  GET  CHEAPER! 


Dc 


Call  toll-free  today: 

1-800-289-0429 


'on't  miss  a  single  product 
report  or  productivity-enhanc- 
ing tip  —  subscribe  to 
PC  Magazine  today.  You'll  get 
22  issues  for  only  $29-97  — 
that's  54%  off  the  $64.90  cover 
price! 

Order  now  and  you'll  also  get 
PC  Magazine's  "Power  Utilities 
for  the  '908"  on  2  disks  — 
FREE  with  your  paid  subscrip- 
tion! These  state-of-the-art 
utilities  for  the  new  generation 
feature  a  modular  menu,  and 
Systems,  Windows  and  Laptop 
enhancers  to  boot!  This 
exclusive  software  is  available 
only  to  new  subscribers! 


Basic  one-year  subscription  $44.97;  on  newsstands  S64.90.  Canada  and  foreign  add  $32.00.  U.S.  funds  only.  Canada  GST  included.  Please  allow  30 
days  for  shipment  of  first  issue.  FREE  disks  will  be  sent  upon  payment. 
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AUTOMATE  YOUR  BUSINESS! 

Business  Solutions  for  Retail  Stores,  Liquor  Stores,  Video  Stores, 
Hair  &  Nail  Salons,  Auto  Repair  Shops,  Rental  Stores  and  more! 


MicroBiz  solutions  start  at  $1 79.95.  Biz  Bear  included. 


Dealer  Inquiries  Welcome 


MicroBiz  offers  a  complete  one-stop  solution  to  computerizing  your 
business,  with  twice  as  many  features  at  half  the  price. 

Computerize  any  retail  store,  auto  repair  shop,  video  store,  hair  &  nail 
salon  or  liquor  store.  ^  MicroBiz  offers  a  complete  solution  including 
software,  cash  drawers,  bar  code  readers,  receipt  printers  and  everything 
else  you  need  to  computerize  your  business.  *  All  MicroBiz  products 
work  on  any  IBM  PC  or  compatible  with  640K  RAM  and  40  megs  of 
hard  drive  space  (your  computer  or  ours!!!). 


□  automatic  credit  card  authorization 

□  bar  code  compatibility 

□  color/size  matrix 

□  multiple  pricing  levels 

□  track  inventory  by 
size/color/style 

□  mailing  labels 

□  track  customer  history 

□  daily  closeout  reports 

□  accepts  split  tender 

□  view  in-stock  status 


□  pull  down  menus 

□  pop-up  windows 

□  99  levels  of  password 
protection 

□  tracks  promotional  sales 

□  prints  bar  code  labels 

□  reorder  reports 

□  extensive  sales  reports 

□  item/invoice  discounts 

□  tracks  sales  by  employees 

□  set  limited-time  promos 


□  links  to  One- Write  Plus 

□  receiving  reports 

□  pop-up  calculator 

□  built-in  word  processor 

□  works  on  any  IBM  PC 
or  compatible  with  hard 
disk  drive 

□  Multiuser  and  source 
code  available 

□  dBase  compatible 
compiled  with  Gipper 


Auto  Repair  Shop 
Controller 


Video  Store 
Controller 


Liquor  Store 
Controller 


Hair  &  Nail  Salon 
Controller 


CO/Session  Host  FREE 
with  the  purchase  of  MicroBiz  software 

CIRCLE  064  ON  READ6R  SERVICE  CARD 


*  Maximize  inven-tory, 
track  detailed  service  his- 
tory, guarantee  repeat 
business,  reduce  billing 
errors,  improve  cash 
flow,  schedule  appoint- 
ments and  produce 
reports  for  smarter  busi- 
ness decisions  directly. 


♦  This  "beginner-proor 
video  retail  management 
system  is  flexible  enough 
to  work  in  any  location. 
Scan  a  bar  code  or  key  in 
video  membership  infor- 
mation. Financial  and 
rental  information  is 
always  up  to  the  minute. 


*  Multi  User  for  two  or 
more  stations.  Used  by 
thousands  of  growing 
liquor  stores  and  chains 
nationwide.  Monitor 
every  sale,  reduce  theft, 
increase  profits  and  meet 
the  needs  of  your  cus- 
tomers. 


*  Imagine  a  computer- 
ized system  that  keeps  in 
touch  with  your  clients, 
sending  out  birthday 
cards,  perm  and  color 
reminder  letters,  cus- 
tomer "thank  you" 
notes. .  .plus  keeps  com- 
plete flnancial  control  of 
your  business! 


*  Access  files  and  pro- 
grams on  your  office  PC 
from  home.  CO/Session 
is  fast,  powerful  and 
designed  for  the  busi- 
nessperson  on  the  go. 
Use  with  a  modem,  and 
our  support  staff  can  see 
and  operate  your  com- 
puter directly. 


MicroBiz^  800-637-8268 


Overnight 
Software 
Delivery 


300  Airport  Executive  Park  •  Sprinj>  Valley.  !\V  10977 
Ph:(9 14)425-9500  Fx:(9 14)425-4598 


Abort,  Retry,  Fail? 


THE  LIGHTER  SIDE  OF  PERSONAL  COMPUTING 


By  Bill  Howard 


Users  of  laptops 
with  PS/2-style 
mouse  connectors 
must  lug  around 
this  dorky  adapter 
cable  because 
Microsoft  sells 
only  one  version 
of  the  Ballpoint. 


They  Just  Don't  Get  It  Dept.: 
Microsoft  Ballpoint 

Thumhs  down  to  Microsoft  for  failing  to 
provide  a  PS/2-connector  version  of  its 
BaliPoint  pointing  device.  Users  must 
remember  to  carry  a  clumsy  DB-9-to- 

  PS/2  adapter  cable. 

Microsoft  doubts 
there's  demand  for 
a  separate  product 
(funny — lots  of 
new  notebooks 
have  the  round 
PS/2  connectors) 
and  thinks  many 
users  are  too 
stupid  to  know  if 
their  laptops  have 
them  (not  Micro- 
soft's words  exactly,  but  a  pretty  fair 
paraphrase),  so  they'd  be  confused 
when  shopping.  We  say:  Get  with  the 
program.  Microsoft. 

Amazing  Facts 

"Not  only  will  the  [Zenith  laptop  PC's] 
AC  adapter  run  internationally  but.  the 
nicad  battery  is  legal  on  most  airlines. 
Tlie  2MB  RAM  is  battery  backed  up, 
making  for  non  valalable  [sic]  RAM." 
— Aztec  Network  Solutions  ad, 
CoMPirrnR  Shopper,  A  t'R  i  i  1^92 


Classified  Intelligence: 

"Help  wanted:  Dept.  of  Industrial  Ac- 
cidents. Hearing  Stenographer.  Hearing 
Stenographer  must  be  able  to  produce 
verbatim  transcripts  of  legal  proceeding 
via  slenotype  machine.  Must  be 
computer  compatible  . . . ." 
— Tilt:  Boston  Sunday  Globe, 
April  26.  1992 

"For  sale:  Hard  density  floppy  disk.  35 
cents  ea.  used  density,  \5  cents  ea  . . . ." 
— San  Fernando  Recyceer, 
April  23-April  29, 1992 

"Demo  blowout— HP  Desk  Jet  500  with 
super  font  cartridge.  $550  WOW! 
Amdeck  286  with  I  MB  ram.  1.2  and 
1.44  floppies.  20  MB  HD.  VGA 
paperweight  monitor,  $750  . . . ." 
— Omaha  Wori  d-Herai  d.  May  2.  1992 


■=m  What'll  They 
Think  of  Next  Dept.: 
LapStrap,  from  Flat 
Folding  Technologies 
(515-582-3198),  a 
$49.95  base  for  your 
laptop  that  straps 
around  your  leg. 


If  your  entry  is  used  in  Abort.  Retry.  Fail?  we'll  send  you  $.S1)  and  a  PC  Magazine  T-shirt.  Caution:  In 
case  of  multiple  entries,  the  postmark  dale,  neatness,  and  completeness  of  each  entry  are  considered. 
Winners  this  issue:  Carle  W.  Howell  (Aztec).  Angelo  Esposito  (computer  compatible).  Dan  Bastecki 
(hard  density  floppy  disk).  David  Weis  (paperweight  monitor). 
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Actual  deatei  price  may  vary. 


Lease ;  $126/Mo. 


It's  simple.The  Dell  325NC  costs  up  to 
$635  less  than  the'Ti)shiha  notelxH)k. 

Tlic  Dell  notc-Kxik  has  a  color  display. 
TheT)shiha  iiotcK>ok  is  black  and  white. 

Our  noteKxik  has  one-year  nationwide 
lapside  serv  ice  included  in  the  system  price. 
It  needed,  a  technician  will  ^ct  to  you  usually 
by  the  next  hasiness  day.  (He'll  either  fix 
or  replace  the  system  and  transfer  the  data 
if  possible.) 

Dell  is  one  of  the  most  awarded  PC 
companies  in  the  world. 


Toshiba  T3300SL 

Dei!  325NC 

$4,034 

$3,399 

Black  and  White 

Q)kir  VGA  Display 

i586SL,25MH2 

i386SL,25MH: 

4  MB  RAM,  80  MB  HP 

4  MB  RAM.  80  MB  HD 

Battery  life:  3  hours 

Battery  life:  3  hours 

8.3"  X  11.7"  X  1.7" 

8.5"xirx2.3" 

5.9  lbs  w/battery 

7. 1  lbs  w/bartery 

Return  to  dealer  for 
service. 

On-site  lapside 
service. 

MS-mS  5.0/Mitn)>*>ft 
Wind<)ws  5.1/Microsoft 
BallRiint"  Moum- 

CX'er  two-thirds  of  the  FORTLINE  500* 
now  buy  from  WW. 

Hmnimm.  Luve  it  some  thought.  Okay, 
that's  enough.  Now  give  us  a  call  and  order 
,1  IVll  325NC  today. 

800-626-4382 

WHEN  CAUING,  PtEASE  REFERENCE  #1 1BW8 
7AM  9PM  CT  MON  FRI,  BAM  4PM  CT  SAI,  10AM  3PM  CT  SUN 
IN  CANADA,  CAll  800  668  3021  IN  MEXICO.  91  800-900.37. 


'Source;  Toshiba  suggeiledretoil  price  OS  of  5/5/92. 


c 


BEST  COMPUTER  IN  AMEIW 

POUND  R>R  POUND 
K>R  POUND  AND  A  HAUF. 


Al ;i<sl  (HCT 3.5  lin,  l/w  Lkll'  .i-'O-SLi  tijjcrh Icaiiocs  ami  jimLtums  miudly  ivmici/  jm  sysunm  lu'itv  ili  uvi^lu.. 
Soadl  tml  (mLTctrw  roctrv.  At  this  /nuv.  it  \h(niUnt  K'  n  hcax'y  ileasitm. 


-  / 

You're  not  the  <mly  ime  uoHong 
hue.  Dell's  uM-free  suppan  lines  are 
THAI'  (pen  6  A\i  to  mklni^l  exvry 
(Ln  *  There's  tiiso  mitumwide  cm-site 
stTfiLt  iind  a  24-hintr  TechRoi'liiK'.  ^ 


DKLL  MAKES 
FORTIINE  500. 


Comes  standard  u  iiii  t  u  iAiiuin;   'ii  nud 
to  nm  evei\  the  most  /wrclLcnv  vo/tuua': 
MS-DOS" 5.0,  MicToso/fVC'inJous-il 
and  a  (arytxwrd  TTumst. 


/      \  Mill  ail 
you'll  jiml  m  here. 
There's  nunn ((rra 
mtxLm.  coprocessor, 
/20  MB /uiTci  J.m> 
and  uhui  10  MB 
o/RAM. 


$2,149 

LEASEO  :$80/MONTH 


VCi;  call  it  a  nouhxik.  hut  it's 
actiuJly  fmuUer.  Just  7'A"  x  Warui 
only  I'/i"  thLk.  So  \oi(  mif^xt  actmiUy 
be  otie  to  /it  y  nru;  briefs  in  your  hrKfcase. 
Manhe  wen  a  stmduich  or  tun. 


This  srrudl  number  gets  you  all  dwse  bin  numbers: 
20  MH;  i386  "SL  (>nxe.wn;  2MB  «/  RAM,  60  MB  hard  driw, 
VGA  Reflectiw  0.5".  MQx480)  LCD.  external  3,5"/Io/)/ry 
driiK  and  up  to  4  htntrs  of  uxrrkfnm  the  NiMH  battery. 


y|||!lfiV(iiiPiiHiiv 


Voiir  /kiiuls  lioii't  .i;c't  MikJ/ti  jiiNt  /vmiLsc'  \our 
CI  mijiiiliT  lL  ICS.  S(  I  /  X'U  flaw  the  .v'OSLi  ii  jtiU 
85-l<ey  l<eylnKird,  iiKludinn  s/xvitii  scti'mi  naug/Mion 
keys  m  the  familiar  inurrted-T  layout. 


WAX, 

800-626-4380 

WHEN  CAIUNG.  PlfASE  REFERENCE  #1 IBW7, 
HOURS  7AM  9PM  CT  MON  FRI,  BAM  4PM  CT  SAT.  10AM  3PM  CT  SUN 
IN  CANADA,  CAll  800-668  3021  IN  MEXICO,  91-800  900  37 


